
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



*jr»» 



^P^_ 



<■ 



:<-. 



t'^ 




1^ 






^-> 






/■■•' 



05^^ " -'^ .. / 

WHITNEY LIBRARY. 
IIARA^ARD UNIVERSITY. 




THE GIFT OF 
J. D. WHITNEY, 

Sturgit Hooper Proftttor 



MUSEUM OF OOMPABATIVE ZOOLOGT 



^^ ^ 



l1 



^^r 








r^ 



.^:h 



--^'j -a.^- 



^^i>-i^-A 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by 



Google 



tut 



AMERICAN JOURNAL 



or 



SCIENCE AND ARTS. 



COWDUCTBD BT 



PROFESSOBS B. SILLIMAN, 6. SIILIMAN, Ji., 



JAMES D. DANA, 

ni comnMjnov witr 

PROF. ASA GRAY, of CAMBRIDGE, 
PROF. LOUIS AGASSIZ, or CAMBRIDGE, 
DR. WOLCOTT GIBBS, op NEW YORK, 



SSCOHD 8SBIES. 
VOL. XXXIII.— MAY, 1862. 



NEW HAVEN: EDITORS. 
^1862. 



PBINTID IT X. BATIS, 426 OHAPXL fT. 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



CONTENTS OF VOLUME XXXIII. 



NUMBER XCVII. 

Pft£e. 
Art. I. Thirty Y^ars Retrospect of the progress in our knowl* 

«dge of the Geology of the Older Socks — an Address to 

the Geol. Sec. of the Brit. Assoc. ; by Sir Roderick Impet 

MuscHisoN, D.C.L., LL.D., F.R.S., etc., .... 1 

II. The Heather {Calluna vulgaris) a Native of the U. States; 

by Edward S, Rand, Jr., 22 

in. Waterglass— Part III ; by John M. Ordway, ... 27 

IV. On the Unity of Geological Phenomena in the Solar System ; % 
by L. Sjemann, • • • 36 

V. Berberin in Hydrastis Canadensis ; by P. Maela, Ph.D., . 43 

VI. Remarks on the Age of the so-called '' Leclare Limestone^^ 
and '^ Onondaga Salt-Group^'j of the Iowa Report ; by A. H. 
WORTHEN, 46 

VII. The Gorilla; by Leonard J. Sanford, M.D., • - 48 

VIII. On the investigation of Microscopic forms by means of the 
Images which they furnish of external objects, with some 
practical applications ; by Prof. O. N. Rood, • . . 65 

IX. The Primordial Sandstone of the Rocky Monntains in the 

Northwestern Territories of the United States ; by Dr. F. V, 
Hatden, 68 

X. On the Beactions of Ethylamine and Diethylamine ; by 

M. Carey Lea, 80 

XL On Nitrate of Ethyl ; by M. Caret Lea, • - . 86 

XII. The Distinguishing Features of Comets considered as Phases 
of an Electrical Discharge resulting from Excentricity of 

Orbit ; by Benj. V. Marsh, 89 

Xni. Further observations on the age of the Red Sandrock for- 
mation (Potsdam group) of Canada and Vermont; by E. 
Billings, F.G.S., etc., 100 

XIV. Letter from Sir Wm. E. Logan, on Sir R. I. Murchison's 
reference to the determination of the age of the Quebec 
Rocks, . • •• 105 

XV. Letter from James Hall, Esq., on the Potsdam Sandstone 

and Hudson River Rocks in Vermont, .... 106 



Digitized by VjOOQ IC 



IT CONTEIVTS. 

XVI. Correspondenco of Jerome Nickles. — Obituary — Pierre 
Berthier : Jobard, 108.— The Works of Roger Bacon, 110. 
— Cournot: Proposed Statues of distinguished men, 1^. — 
Daubenton, 112. — Parnaentier : Artificial production of Pro- 
tein Substances, 113: Note by the Editors, 114 — ^Docu* 
ments relating to the History of Amorphous Phosphorus, 
1 15. — Oxygenated Beverages : Electricity — effects of pow- 
erful tension, 116. — Electro-Magnetism — new experiments, 
117. — Electric Telegraphy — Submarine communications, 
118. — New system of cables : Physiological effects of Elec- 
tric Telegraph : Army Telegraph, 119. — Military Photogra- 
phy : Guano and Artificial Pearls, 120. 

SCIENTIFIC INTELLIGENCE. 

PAyncf.— Deplh of the ocean, 121. 

dkemiitry. — On some of the double talts of Cyanid of Mercury, by W. P. DxzTiR, 121. 

Tecknieal Ckemittry. — American process of Working Platinum, 124. — Arsenic Eating in 
Styria, 126. 

Oedogy.^l^Tof. HalFs rejoinder to the critidsms of this Journal on his Contributions to 
Paleontology, 127.— Remarks by the Editors, 132.— Posucript, 135.— Note on the Ta- 
conic System of Emmons, by T. Sterrt Hunt, M.A., F.R.S., 135.— New species of 
Lower Silurian fossils, by E. Billinqs, F.G.S., etc., 136.— Highly interesting discovery 
of new Sauroid Remains : Discovery of Saurian Remains in the Keuper of the Jura, 138. 

Botany. — M^moire sur le Cynomorium coccineum .... par H. A. Wrodrll, M.D., etc : 
Monographia Betulacearam hucusqoe cognitarum, auctore E. Regel, 139. — Dr. C. 
Miilier*8 continuation of Walpers* Annates Botanices Systematica : Journal de Botan- 
ique Neerlandaise, redig^ par Prof. F. A. MiauEL : Tropical Fibres ; their Production 
and Economic Extraction, by E. 6. Squirr, 140.— Carices : Musci Cubenses Wrighl- 
iani : Rocky Mountain Flora, by C. C. Parry, M D., 141.— Aroidee, by Dr. Sohott, 
142.— Journal of the Proceedings of the Linnsean Society, 143. 

AMlronomy and Meteorology.— "Sew name proposed for Asteroid (60) : Elements of Aste- 
roid (71) Niobe : Re-app«arance of Encke's Comet, 144,— The Solar Eclipse of July 18, 
1860, 145. 

Meteorotogy.—Rejpon on the Meteors of November, 1861, by the Standing Committee 
appointed by the Connecticut Academy of Aru and Sciences on the Meteors of Nov. 
and August, in each year, 146.— Meteoric observations in December, 1861, 148. 

Miicdlaneoui Scientific InteUigencc—Letter from our Paris correspondent: Obituary — 
Isidore Geoflroy St. Hilaire : M. de Grateloup, 149. — Bertheir: Daubr^e succeeds to 
the chair of Geology at the Jardin des Plantes, 150.— Artesian Wells of Passy : The 
Civic Museum at Milan : The Museum of Florence : The Museum of Bologna : Geo- 
logical Map of Italy, 151.— The Italian Exhibition at Florence in 1861, 152.- Economic 
importance of sulphur, iron, lead, copper, boracic acid, combustibles, nickel, gold, man- 
ganese, antimony, mercury, 153. — Cannonading at Bull Run, 154.— The California Sur- 
vey : Copley Medal and Royal Medals awarded : Prof. August De LaRtve, 154. 

Pertonal.- Mr. William Phipps Blake and Mr. Raphael Pumpelly go to Japan, 154. 

Books received, 304.—£roc*icre»— Geology and Mineralogy, 156.— Physics and Chemistry, 
157.— Mathematics and Astronomy : Natural History : Medical : Miscellaneous, 158. 

Froceedingt qfSodeiies: Acad. Nat. Sciences Philad., 159.— Boston Soc. Nat Hist, 160. 



Digitized by VjOOQ IC 



C-ONTIItTf . 



NUMBER XCTIII. 

Pag*. 
Art. XVII. A Sketch of the History of Conchology in the United 

States, - - 161 

XVIII. Physics and Hydraulics of the Mississippi River, • • 181 

XIX. Contributions to Mineralogy ; by F. A. Genth, - • 190 

XX. On some questions concerning the Coal formations of North 
America. Families, Genera and Species of Coal Plants of 
the United States ; by Leo Lesquereux. (Continued from 

vol. xxxii, p. 205), - - ^ 206 

XXI. Abstract of a Meteorological Journal, kept at Marietta Ohio : 
lai. 39** 25^ N., and long. 4** 28' W. from Washington City, 
for the year 1861 ; by S. P. Hildreth, M.D.—[Thirty. fifth 
annual Report], 216 

XXII. On the Study of the Electric Spark by the aid of Photo- 
graphy ; by Prof. Ogden N. Rood, of Troy, N. Y. - -219 

XXni. On the Production of the Methyl Bases, and on the Pre- 
paration of Nitrate of Methyl ; by M. Caret Lea, - - 227 

XXIV. Colored Derivatives of Naphthaline ; by M. Carey Lea, 229 

XXV. Physiographical Sketch of that portion of the Rocky Moun- 
tain range, at the head waters of South Clear Creek, and 
east of Middle Park, 231 — with an enumeration (by Dr. 
Gray) of the plants collected in this district, in the summer 
months of 1861 ; by C. C. Parry, M.D., .... 237 

XXVI. Investigations respecting the Phenomena of Meteoric 
Rings, as affected by the Earth ; by Alexander C. Twining, 244 

XXVII. Geographical Notices. No. XVI, - - - - 259 
Africa : Spekes Journey to Lake Nyanza, 259. — Pethe- 
rick's Expedition to Gondokoro, 260. — Latest Intelligence 
from Dr. Livingstone, 262. — Lejean^s Expedition to Gon- 
dokoro : Roscher and von der Decken : The Polar Re- 
gions : The Polar Expedition of Dr. Hayes, 263.— Ter- 
rell's Polar Expedition : The North Atlantic Telegraph 
Explorations, 265. — Profiles of the deep seas, (with dia- 
grams), 267. 

SCIENTIFIC intelligence. 

PA^ftct.— Temperature of the Atlantic Ocean compared with that of the air from South- 
ampton to Havanna, in a letter from M. Andres Port, 868.— Dove*t Photometer, S69, 
—On the ipeeific heat of certain elements, Rxgn ault, 870. 



Digitized by VjOOQ IC 



n CO!fTEWTS. 

CAaniffry.— On the Cyanid of Salphur, Linnemann, 271.— On ft combination of hydrogen 
end iron, Wanxltic and Caeiub, 272.— lithia in Meteorites, Bunsen : On the de- 
termination of Carbon in Iron, Wbyl : On the pcroxydt of PotaMium and Sodium, 
Harooukt, 273.— On the conititution of Croconic and Rhodizonic Acids, Will : On 
the presence of Rubidium and Csssium in Triphyline ; by Eli W. Blake, Jr., 274. 

Technical ChemiMtry.^-On a Safety-lamp ibr laboratory use ; by C. M. Warren, 275.— 
Description of a new Fusible Alloy ; by B. Wood, M.D., 276.— Preparation of Hydro- 
fluoeilicic acid, H. Dbtille, 277. 

Otology, — Note on the occurrence of Glaoconite in the Lower Silurian Rocks ; by T. 
Stebrt Hunt, M.A., F.R.S., 277. — On the Saurian Vertehrs from Nova Scotia, in a 
letter from Mr. O. C. Marsh : Canadian Pleistocene Fossils and Climate, Prof Daw- 
son : The Pre-Carboniferous Flora of New Brunswick, Maine and Eastern Canoda ; by 
Prof. J. W. Dawson, LLD. &c., 278.— New species of Lower Silurian fossils; by E. 
Billings, F.R.S. : Fourteenth Annual Report of Regents of the University of New 
York, etc., 279.— Mr. Marcou on the Taconic and Lower Silurian Rocks of Vermont and 
Canada, 281. 

Astrofumy and Meteorology. — On the Companion of Skins ; by Prof. G. P. Bond, 286. — 
On the Discovery of the Asteroid (72) ; communicated by Prof. G. P. Bond, 287.— The 
fecently discovered Asteroids, 288.— Discovery of a Telescopic Comet, 269 : Encke*s 
Comet: Sliooting Stars of January 2, 1862, 290.— Large Meteors : Catalogue of Meteor- 
ites and Fireballs from A.D. 2 to A.D. 1860; by R. P. Gregg, Esq , F.G.S., 291.— P. A. 
Kessrlmrybr: Ueber den Ursprung der Meteorsteine,292.— Abstract of Meteorologi- 
cal Observations made during the year 1861, at Sacramento, Cal. ; by Thomas M. Lo- 
aAN, M.D.,293. 

MiscdlaneovLt Sdentific Inte/Zi^fnce.— Correspondence : Letter from Prof. Aug. De la 
Rive respecting the paper of Mr. B. V. Marsh, on the Aurora, viewed as an electric 
discharge, 294. 

Book iVo<«ces.— Report of the Secretary of War, communicating Lieut. Michler*s report 
of his survey for an inter-oceanic ship canal near the Isthmus of Darien : Annual Report 
of the Board of Regenu of the Smithsonian Institution, for the year 1860, 296.— On the 
Ornithology of Labrador ; by Elliott Coues : Post-pliocene fossils of South Carolina ; 
by Prof. Francis S. Holmes, A.M., 298.— Description of New Cretaceous Fossils from 
Texas ; by B. F. Shumard, M.D. : Lectures on \he Science of Language ; by Max 
MdLLER, M. A., 900.— A Manual of Elementary Geometrical Drawing, involving Three 
Dimensions ; by Prof S. Edward Warren, C.E., 303.— New Theorems, Tables, and 
Diagrams, for the Computation of Earth- work; by John Warner, A.M., 304 

Ph>c. Boat Soe. Nat. Hist., 304. 



NUMBER XCIX. 



Page. 



Aet. XXVIII. Some remarks in regard to the Period of Eleva- 
tion of those ranges of the Rocky Mountains, near the 
sources of the Missouri River and its Tributaries ; by Dr. 
F. V. Hayde.n, 305 

XXIX. Contributions from the Sheffield Scientific School of Yale 
College — II. On the Chemical Constitution of the Wax of 
the Myrica cerifera; by Gidbon E. Moobe, B.P., • - 313 



Digitized by VjOOQ IC 



CONTENTS. VU 

XXX. Considerations relating to the Quebec Group, and the Up- 
per Copper-bearing Bocks of Lake Superior ; by Sir W. E. 
Logan, F.R.S., etc., 320 

XXXI. — On the action of substances of the Sulphur and Phos- 
phorous Groups on solutions of the metals ; by Theodore 
Parkman, 328 

XXXII. An Account of two Meteoric Fireballs, observed in the 
United States, Aug. 2, and Aug. 6, 1860, with computation 
of their paths ; by H. A. Newton. — I. Meteor of August 

2, 1860, 338 ; 11. Meteor of August 6, 1860, • • • 844 

XXXIII. On Orthite from Swampscot, Mass.; by David M. 
Balgh,B.S., 848 

XXXIV. A new Metal in the Native Platinum of Rogue River, 
Oregon ; by Prof. C. F. Chandler, .... 861 

XXXV. Notice of the Rocks lying between the Carboniferous 
Limestone of the Lower Peninsula of Michigan and the 
limestones of the Hamilton Group: with descriptions of 
some Cephalopods supposed to be new to science; by 
Alexander Winchell, 852 

XXXVI. On Methylamine ; by M. Carey Lea, - • • 866 
XXXVn. On Prof. J. Hall's claim of Priority in the determina- 
tion of the Age of the Red Sandrock Series of Vermont ; 

by E. Billings, ........ 870 

XXXVIIL Influence of Diffraction upon Microscopic Vision ; by 

Dr. M. C. White, 377 

XXXIX. Discovery of Microscopic Organisms in the Silicious 

Nodules of the Paleozoic Rocks of New York, - - 885 

XL. Colorado River of the West, 887 

XLI. Enumeration of the Plants of Dr. Parry's Collection in the 

Rocky Mountains in 1861 ; by Asa Grat, - - • 404 

SCIENTIFIC INTELLIOENGB. 

Gtomflry.— On the employment of the diffosion of liqnidt m chemical analyrit, GftAHAiCy 
412w— On the determination of the dentity of vapors at low temperatnrea, PLAmm and 
WANXLTN,413.-~On the analytif of tpectra colored by metallic lalts, Diieat z On the 
•pectra of phosphomi and •ulphar, Skguin, 414. — On a new method of detecting and 
preparing the organic alkaloidi, Eedmann and von Uilar : Determination of carbonic 
acid in organic analysis, Muldib, 415.— ^n the determination of lithiom as phosphate 
of lilhia, Frxsinius, 416. 

Otology.— G9o\ogj of Vermont— Repdh on the Geology of Vermont ; Descriptive, Theo- 
retical, Economical and Scenographical ; by EIdward Hitchcock, LL.D., Albert D. 
Haobr, A.M., Edward Hitchcock, Jr., M.D., and Charles H. Hitchcock, A.BL, 
416.— On the date of the recently published Report of the Superintendent of the Gao- 



Digitized by VjOOQ IC 



Vlll CONTENTS. 

logical Survey of Wisconsin ; by E. Billings, 420.— Correction of the Article on the 
Red Sandrock in this vol., p. 1(H); by £. BiLLiNas, 421.— Observation upon the rocks 
of the Mississippi Valley which have been referred to the Chemang Group of New 
York, with descriptions of New Species of fossils from Burlington, Iowa , by C. A. 
White and R. P. Whittiilo, 422.— Gkinitz : Dyas, oder die Zechstein-Formation 
und das Rothliegende, von Dr. Hanks Bruno-Geinitz, 425. 

Botany and Zoolo^ —Botanical necrology for 1861.— Ferdinand Deppe : A. E. Fiimrohr : 
Henckel von Donnerimarck : Rev. John S. Henslow : Prince Salro-Dyck (Joseph von 
Salm-Rifierscheid-Dyck) : Prof. M. Tenore, 327.— Jules BL C. Marquis de Tristan : 
Prof. G. W. F. Wenderoth : Dr. R. B. Van den Bosch: Prof. Wm. H. DeVriese : Dr. 
Charles Louis Bluroe : Dr. Edwin James, 428.— DeCandoUe's Prodromus : Illustration 
of the Genus Carez; by Francis Boott, M.D., 430.— Thwaites, Enumeratio Planta- 
rum Zeylanie, an Enumeration of Ceyloo Plants, &c. : Annals of the Botanical So- 
ciety of Canada : Bonapartea juncea, 430. 

ZooIoj^.-AccUmation encouraged in Australia: The Acclimatisation Society of Vic- 
toria, Australia : The Argus Gold Prize Cup : Uprising of the Seventeen-year Cicada, 
in New Haven County, Conn., in June, 1860 ; by E. C. Hbrrick, 433.— Thaddeus 
Wm. Harris, M.D. Treatise on some of the Insects injurious to Vegetation ; Edited 
by Charles L. Flint, 434. 

Ajtronomy.- Rediscovery of the Asteroid Calypso (53) : Name for Asteroid (59), 435.— 
Discovery of Asteroid (73) : Letter from the eminent astronomer, J. R. Hind of London, 
announcing the disappearance of a nebula, 436. 

MitceOaneoua Sdentijic InteUigetice.— From our Paris Correspondent.— The Artesian Well 
at P&ssy, 438.— The Geological Society of France : The Tunnel of Mt. Cenis, 439.— 
Spectroscope of Bunsen— Spectrology, 440.~The death of Biot: The two new Profes* 
Bors in the Garden of Plants : Letter from Prof. Henry on the distribution of specimens 
of Natural History by the Smithsonian Institution, 441. — Ascent of Monte Rosa in 
Switzerland, September 14th, 1861 ; by Rev. Kinsley Twining, 442.— Geological and 
JIGneralogical Museum at Rochester, N. Y., 449. — Fossil larve in the Connecticut River 
Sandstone, 451.— On the Geology and Natural History of the Upper Missouri ; in a 
report made to Lieut. G. K. Warren, T.E., U.S. A., by Dr. F. V. Hatdbn : Sixth An. 
nual Report of the Secretary of the Maine Board of Agriculture, 452.— Report on 
the Geological Survey of the State of Wisconsin ; by Jaues Hall and J. D. Whit- 
ney, 453. 

Oftttuarsf.— Hiram A. Prout, M. D. : K. C. v. Leonhard, 453. 

Index, 454, 

ERRATA. 

P. 128, line 36 from top, /or ** Ambocelia*' read '*A)n&oce2ia."— In part of edition, p. 258, 
1. 17 from bottom, for ^ may be" read *' are perhaps :" last line, for " configuration " 
read '* configurations."— p. 197, line 8 from top, for "and generally can be recognizea** 
read ** can be recognized."— p. 199, line 12 from boUom, for ** places, and in" read 
"places in."— p. 377, 1. 14 from bottom, fer "y^^y^" read " ryuWv" 

Vol. XXXI, No. 93, May. 1861.— P. 435, line 18 from bottom, /or "Stichler" read "Stie- 
ler"; 1. 17 from b. /or " Coccolaba" read *• Coccoloba" ; 1. 14 from b./or "Bognasco" 
read •'Bognasco'* ; 1. 6 from b. for "Jorf* read **Jfore"; 1. 4 from b./pr *'Merat" read 
*' Menat."— 436, 1. 2 from top, for ** Ettinghausenia'*' tead " Ettinsshausenia" ; 1. 10 from 
b. for "des Hayet" read " des Harzes** ; 1. 4 from b. era$e "etc''^; 1. 1 from b. for **Pe- 
capieri" read »* Pecopteris." — 435, !. 4 from top, for " certain" read •* as" ; 1. 5 from bottom, 
note, for »• PoteeWtanws" read '* Fetzeldiantu" -, do., /or ** Loep." rcod " Leop." ; 1.4 do., 
aAer " species" insert ** do not" and erase •* also.'*— 438, 1. 8 from b. for •* Manheimia** 
read ** Monheimia" ; 1.2 from b. fpr ** Gfoniteia" read •* Gftnitoa."— 439, 1.2 from top 
for »*Debeg" read '•Debcy" ; 1. 11 from t./or •• Dryandreee" read "Dryandr»" and erast 
•* other" ; 1. 16 from t Jor •* Dunken" read " Dunker*' ; 1. 17 from t./or " and" read "o^* ; 
1. 31 from t. for " Pliocene" read " Eocene" ; 1. 4 from bottom, erase "very." 

Vol. XXXII, July No., p. 147, mean tempt, of May should be 58*48 in place of 38*48. 



Digitized by VjOOQ IC 



THE 



AMERICAN 

JOURML OF SCIENCE AND ARTS. 

[SECOH D SERIES.] 



Art. I. — Thirty Tears Setrospect of the progress in our knowledge 
of the Oeology of the Older Bodes — being an Address to the 
geological Section of the British Association at Manchester, 
September 5, 1861 ; by Sir Koderick Impey Murchison, 
D.C.L., LL,D., RR.S., Director General of the Geological Sur- 
vey of the United Kingdom, President.* 

Although I have had the honor of presiding over the Geol- 
ogists of the British Association at several previous meetings 
since our first gathering at York, now thirty years ago, I have 
never been called upon to open the business of this section with 
an address; this custom having been introduced since I last 
occupied the geological chair at Glasgow, in 1855. 

The addresses of mv immediate predecessors, and the last an- 
niversary discourse of the President of the Geological Society 
of London, have embraced so much of the recent progress of our 
science in many branches, that it would be superfluous on my 
part to go again over many topics which have been already weU 
treated. 

Thus, it is needless that I should occupy your time by allu- 
ding to the engrossing subject of the most recent natural opera- 
tions with which the geologist has to deal, and which connect 
his labors with those of the ethnolo^st. On. this head I will 
only say, that, having carefully exammed the detrital accumu- 
lations forming the ancient banks of the river Sonmie in France, 
I am as complete a believer in the commixture in that ancient 

* Oommuoicated to this Joamal by Sir R. L Murdiison. 
Am. Jour. ScL—Ssooin) Sebixs, Vol. XXXm, No. 97.~Jak., 1862. 
1 
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2 Sir R. L Murchison's Address on the 

alluvium of the works of man with the reliquiae of extinct ani- 
mals as their meritorious discoverer, M. Boucher de Perthes, or 
as their expounders, Prestwich, Lyell and others. I may, how- 
ever, express my gratification in learning that our own country 
is now affording proofs of similar intermixture both in Bedford- 
shire, Lincolnshire, and other counties: and, possibly, at this 
meeting we may have to record additional evidences on this 
highly interesting topic. 

But I pass at once from any consideration of these recent ac- 
cumulations, and, indeed, of all Tertiary rocks; and, as a brief 
space of time only is at my disposal, I will now lay before you 
only a concise retrospect of the progress which has latterly been 
made in the development of one great branch of our science. 
I confine myself, then, to the consideration of those primeval 
rocks with which my own researches have for many years been 
most connected, with a few allusions only, to metamorphism, 
and certain metalliferous productions, &c. 

There is, indeed, a peculiar fitness in now dwelling more 
especially on the ancient rocks, inasmuch as Manchester is sur- 
rounded by some of them, whilst, with the exception of certain 
groups of erratic blocks and drifts, no deposits occur within the 
reach of short excursions from hence, which are either of Second- 
ary or Tertiary age. 

Let us, then, take a retrospective view of the progress which 
has been made in the classification and delineation of the older 
rocks since the Association first assembled at York, in 1831. 
At that lime, as every old geologist knows, no attempt had 
been made to unravel the order or characters of the formations 
which arise from beneath the Old Red Sandstone. In that year 
Sedgwick was only beginninff to make his first inroads into 
those mountains of North Wales, the intricacies of which he 
finally so well elaborated, whilst I only brought to that, our 
earliest assembly, the first fruits of observations in Hereford- 
shire, Brecon, Radnor, and Shropshire, which led me to work 
out an order which has since been generally adopted. 

At that time the terms of Cambrian, Silurian, Devonian, and 
Permian were not dreamt of, but, acting? on the true Baconian 
principle, their founders and their coadjutors have, after years 
of toil and comparison, set up such plain landmarks on geo- 
logical horizons that they have been reco<2jnized over many a 
distant land. Compare the best map of England of the year 
1831, or that of Greenoueh, which had advanced somewhat 
upon the admirable original classification of our father, William 
Smith, and see the striking difference between the then existing 
knowledge and our present acquirements. It is not too much 
10 say that, when the British Association first met, all the re- 
gion on both sides of the Welsh border, and extending to the 
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Irish Channel on the west, was in a state of dire confusion ; 
whilst in Devonshire and Cornwall many of these rocks which 
from their crystalline nature were classed and ninpped as among 
the mcst ancient in the kingdom, have since been snown to be of 
no higher antiquity than the Old Red Sandstone of Herefordshire. 

As to Scotland, where the ancient rocks abound, though 
their mineral structure, particularly in those of igneous origin, 
had necessarily been much developed in the country of Hutton, 
Playfair, Hall, Jameson, and McCuUoch, yet the true age of 
most of its sedimentary rocks and their relations were unknown. 
Still less had Ireland, another region mainly palaeozoic, received 
any striking portion of that illustration which has since ap- 
peared in the excellent general map of Griffith, and which is 
now being carried to perfection through the labors of the Geo- 
logical Survey under my colleague Jukes. If such was our be- 
nighted state as regarded the order and characters of the older 
formations at our first meeting, great was the advance we had 
made when at our twelfth meeting we first assembled at 
Manchester in 1842. Presiding then as I do now over the geo- 
logical section, I showed in an evening lecture how the palaeozoic 
rocks of Silurian, Devonian, and Carboniferous age, as well as 
those rocks to which I had assigned the name of Permian, were 
spread over the vast region of Russia in Europe and the Ural 
Mountains What, then, are some of the main additions which 
have been made to our acquaintance with the older rocks in the 
British Isles since we last visited Manchester? 

Commencing with the oldest strata, I mav now assume, from 
the examination of several associates on whose powers of ob- 
servation as well as my own I rely, that what I asserted at the 
Aberdeen meeting, in 1859, as the result of several surveys, and 
what I first put forth at the Glasgow meeting of 1866, is sub- 
stantiallv true. The stratified gneiss of the northwest coast of 
the Highlands, and of the large island of Lewis and the outer 
Hebrioes, is the fundamental rock of the British Isles, and the 
precise equivalent of the Laurentian system of Canada, as de- 
scribed by Sir W. E. Logan. The establishment of this order, 
which is so clearly exhibited in great natural sections on the 
west coast of Sutherland and Boss, is of great importance in 
giving to the science we cultivate a lower datum-line than we 
weviously possessed, as first propounded by myself before the 
British Association in 1856.* 

* See Keportii of Britbh Awociation for 1866 (GUifgow Meetinfr). At that time 
I wm not aware that the nune onler was developed on a grand M»k* in Canadg, nor 
do [ now know when tliat order was there fimt obitenred by Sir W. £. Logan. I then 
(18§A) Mmplj pot forward the facta a« exhibited on the northwent coant of Scot- 
land ; Til., tms ezfaitence of what I termed a lower or ** fundamental gnei**." lying far 
beneath other ffneiaeofe and cryntalline atrata, and containing nrmaina which I even 
then euggesCed were of Lower Silurian age. Subsequently, in 1S69, when acoom* 
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For hitherto the order of the geological succession, even as 
seen in the Geological Map of England and Wales or Ireland, 
as approved by Sir Henry De la Beche and his able coadjutors, 
Phillips, Ramsay, Jukes, and others, admit no older sediment 
than the Cambrian of North Wales, whether in its slaty condi- 
tion in Merioneth and Caernarvon or in its more alterea condi- 
tion in Anglesea. 

The researches in the Highlands have, however, shown that 
in our own islands, the older palaeozoic rocks, properly so called, 
or those in which the first traces of life have been discovered, 
do repose, as in the broad regions of the Laurentian Mountains of 
Canada, upon a grand stratified crystalline foundation, in which 
both limestones and iron-ores occur subordinate to gneiss. In 
Scotland, therefore, these earliest gneissic accumulations are now 
to be marked on our maps by the Greek letter alpha^ as pre- 
ceding the Roman a, whicu had been previously applied to the 
lowest known deposits of England, Wales, and Ireland. Though 
we must not dogmatise and affirm that these fundamental de- 
posits were in the pristine state absolutely unfurnished with any 
living things (for Ix>gan and Sterry Hunt, in Canada, have sug- 
gested that there they indicate traces of the former life), we may 
conclude, that in the highly metamorphosed condition in whicn 
they are now presented to us in North Western Britain, and as- 
sociated as they are with much granitic and hornblendic matter, 
they are for all purposes of the practical geologist ** azoic rocks.*' 
The Cambrian rocks, or secona stage in the ascending coder as 
seen reposing on the fundamental gneiss of the North West of 
Scotland, are purple and red sandstones and conglomerates form- 
ing lofty mountains. These resemble to a great extent portions 
of the rocks of the same age which are so well known in the 
Lon^ynd range of Shropshire, and at Harlech in North Wales, 
And^ray Head in Ireland. 

At Bray Head they have afforded the Oldhamia, possibly an 
Alga, whilst at the Longmynd, in Shropshire, they have yielded 
to the researches of Mr. Salter some worm-tracks and the trace 
of an obscure crustacean. 

The Highland rocks of this age, as well as their equivalents, 
the Huronian rocks of North America, have as yet afforded 
no trace whatever of former life. And yet, such Cambrian 
rocks are in parts of the Longmynd, and specially in the lofty 
mountains of the North Western Highlands, much less meta- 
morphosed than many of the crystalline rocks which lie upon 

panted by Professor Ramsay, I adopted, at his suggestion, the word ** Laurentian," 
in comphment to my friend. Sir WiUiam Logan, vho had tlien worked out the or- 
der in Canada, and mapped it on a stupendous seale. I stated, however, at the 
same time, that, if a British synonym was to have been taken, I should h&ve pro- 
posed the word ** Lewiaiao/' from the large island of the Lewis, almost wholly com- 
posed of this gneisa. 
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them. Eising in the scale of succeesive deposits, we find a cor- 
responding rise in the signs of former life on reaching that stage 
in the earlier slaty and schistose rocks in which animal remains 
begin clearly to show themselves. Thus, the Primordial Zone 
of Mr. Barrande is, according to that eminent man, the oldest 
fauna of his Silurian Basin in Bohemia.* 

In the classification adopted by Sir Henry De la Beche and 
his associates, the Lingwla Flags (the equivalent of the ** Zone 
Primordial " of Barrande) are similarly placed at the base of the 
Silurian System. This Primordial Zone is also classed as the 
Lowest Silurian by De Verneuil, in Spain; by James Hall, Dale 
Owen, and others, in the United States ; and by Sir W. E. Logan^ 
Sterry Hunt, and Billings, in Canada.t 

In the last year, Mr. Barrande has most ably compared the 
North American Taconic group of Emmons:}: with his own 
primordial Silurian fauna of Bohemia, and other parts of Europe ; 
and although that sound palaeontologist, Mr. James Hall, has not 
hitherto quite coincided with Mr. Barrande in some details,§ it is 
quite evident that the primordial fauna occurs in many parts of 
North America. And as the true order of succession has been 
ascertained, we now know that the Taconic group is of the same 
age as the lower Wisconsin beds described by Dale Owen, with 
their Paradoxides, Dikelocephalus, &c., as well as of the lower 
portion of the Quebec rocks, with their Conocephalus, Axionel- 
lus, &c., described by Logan and Billings. Of the crystalline 
schists of Massachusetts, containing the noble specimen of Para- 
doxides described by W. B. Rogers, and of the Vermont beds, with 
their Oleni, it follows that the Primordial Silurian Zone of Bar- 

* I learn, however, that in Bohemia Dr. Fritach baa recently diacovered atrata 
lying beneaUi the masa of the Primordial Zone of Barrande, and in rocka hiUierto 
considered azoic, the foaaU burrowa of annelide onimala almilar to tboae of our own 
Longmynd. 

f In completing at bis own cost a geological survey of Spain, in whicb he baa 
been occupied fur several years, and in the carryinff out of which he baa determined 
the wi<lth of the sedimentary rocks of the Peninsula (including the Primordial Silu- 
rian Zone, diMovered by that zealous explorer, M. Cabiano de Prado), M. de Ver- 
neuil has ill the last few months diiefly examined the eastern part of tlie kingdom 
where few of the older paUeozoio rocks exist I am, however, informed by him, that 
Upper Silurian rocks with Cardiola Interrupta, identical with those of France and 
Bohemia, occur along the southern flanks of the Pyrenees, and also re-occur in the 
Sierra Morena, in strata that overlie the great mass of Lower Silurian rocks aa 
formerly described by M. Casiana de Praao himself. The southern face of the 
Pyrenees, he further informs me, is specially marked by the display of mural 
masses of Carboniferous strata, which, succeeding the Devonian rocks, are not ar- 
ranged in basin-shape, but Ftand out in vertical or highly inclined positions, and are 
followed by extensive conglomerates and marls of Tnaasic age, and these by depoeita 
charged with foesils of the Lias. 

X The Silurian classiiication waa proposed by me in 1886, and in the following 
year, 1886, Dr. Emmons suggested that bis black shale rocks, which he called Taco- 
nic, vrevB older than any I described. 

• § Nor are the writings of the Professors W. B. and H. D. Rogtrs in muaon with 
the opiaioDs of the authors here cited. 
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rande (the lower Lingula flags of Britain) is largely represented 
in North America, however it may occupy an invertea position 
in some cases, and in others be altered into crystalline rocks. 

In determining this question due regard has been had to the 
great convulsions, inversions, and breaKs, to which these ancient 
rocks of North America have been subjected, as described by 
Professors Henry D. and W. B. Rogers. 

In an able review of this subject, Mr. T. Sterry Hunt thus ex- 
presses himself: — "We regard the whole Quebec group, with its 
underlying primordial shales, as the greatly developed represen- 
tatives of the Potsdam and Calciferous groups (with part of that 
of the Chazy), and the true base of the Silurian system." "The 
Quebec group with its underlying shales," this author adds (and 
he expresses the opinion of Sir W. E. Logan), " is no other than 
the Tiiconic system of Emmons;" which is thus, by these authors, 
as well as Mr. James Hall, shown to be the natural base of the 
Silurian rocks in America, as Barrande and De Vemeuil have 
proved it to be on the continent of Europe. 

In our own country a valuable enlargement of our acquaint- 
ance with the relations of the primordid zone to the overlying 
members of the Silurian rocks has been made through the per- 
sonal examination of Mr. Salter, aided by the independent dis- 
coveries of organic remains by MM. Homfray and Ashe, of 
Tremadoc. 

It has thus been ascertained, that the lower member only of 
the deposit, which has been hitherto merged under the name of 
Lingula flacs^ can be considered the equivalent of the primordial 
zone of Bohemia. In North Wales that zone has hitnerto been 
mainly characterized by Lingula and the crustaceans Olenus and 
Paradoxides. Certain additions having been made to these fos- 
sils, Mr. Salter finds that of the whole there are five genera 
peculiar to the lower zone, and seven which pass upwards from 
it into the next overlying band or the Tremadoc slate. But 
the overlying Tremadoc slate, hitherto also grouped with the 
Lingula flags, is, through its numerous fossils (many of them 
of recent discovery), demonstrated to constitute a true lower 
member of the Llandeilo formation. For, among the trilobites, 
the well known Llandeilo forms of Asaphus and Ogygia range 
upwards from the very base of these slates. Again, seven or 
eight other genera of trilobites, which appear here for the first 
time, are associated with genera of mollusks, and encrinites which 
have lived through the whole Silurian series. Such for exam- 

£le are the genera Calymene, Illsenus, among crustaceans ; the 
.ingula, Orthis, Bellerophon, Conularia, among mollusks ; to- 
gether with encrinites, corals, and that telling Silurian zoophyte, 
the Graptolite. By this proof of the community of fossil types, 
as well as by a clear lithological passage of the beds, these Tre- 
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madoc slates are thus shown to be indissolublj connected with 
the Llandeilo and other Silurian formations above them; whilst^ 
although they also pass down conformablj into the zoneprimor- 
diaky the latter is characterized by the hnguloid shells (Linga- 
lella, Salter) and by the genera Olenus, Paradoxides, and Dike- 
looephalos, which most characterize it in Britain as in other 
regions.* 

I take this opportunity, however, of reiterating the opinion I 
have expressed in my work, " Siluria," that to whatever extent the 
primordial zone of Barrande be distinguished by peculiar fossils 
m any given tract from the prevalent Lower Silurian types, 
there exists no valid grouhd for differing from Barrande, de 
Yerneuil, Lo^n, James Hall, and others, b^ separating this 
rudimentary fauna from that of the great Silurian series of life 
of which stratigraphically it constitutes the conformable base. 
And if in Europe but few genera be yet found which are com* 
mon to this lower zone and the Llandeilo formation (though the 
Agnostus and Orthis are common to it and all the Silurian 
strata), we may not unreasonably attribute the circumstance 
to the fact, that the primordial zone of no one couniry con- 
tains more than a very limited number of distinct forms. 
May we not, therefore, infer that in the sequel other fossil 
links, similar to those which are now known to connect the Lower 
and Upper Silurian series — which I myself at one time supposed 
to be sharply separated by their organic remains — will be 
brought to light, «and will then zoologically connect the primor- 
dial zone with the overlying strata into which it graduates ? Lei 
us recollect, that a few years only have elapsed since M. de 
Verneuil was criticised for inserting, in his taole of the Palaeo- 
zoic Fauna d North America, a number of species as being 
common to the Upper and Lower Silurian. But* now the view 
of the eminent French Academician has been completely sus- 
tained, by the discovery in the strata of Anticosti, as worked 
out by Mr. Billings under the direction of Sir W. E. Logan, of a 

goup of fossils intermediate in character between thoee of the 
udson River and Clinton formations, or in other words be- 
tween Lower and Upper Silurian rocks. In like manner, a 
similar interlacing seems already to have been found, in North 
America, between the Quebec group, with its primordial fossils, 
and the Trenton deposits which are, as is well known, of the 
Llandeilo age. 

I have thus spoken out upon the fitness of adhering to the clas- 
sifications decided upon by Sir Henry De la Beche and his asso- 
ciates long before I nad any relation to the Geological Survey, 
and which places the whole of the Lingula-fings of Wales as the 

* In the lust edition of Bilaria the distinction was drawn between the lower and 
upper Liagnla-flags, but ibe fauoa of the latter is now much enlarged. 
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natural base of the Silurian rocks. For English geologists 
should remember that this arrangement is not merely tbe issue of 
the view I have long maintained, but is also the matured opinion 
of these geologists in foreign countries and in our colonies, who 
have not only zealously elaborated the necessary details, but who 
have also baa the opportunities of making the widest comparisons. 

On the continent of Europe, an interesting addition has been 
made to our acquaintance with the fauna of one of the older 
beds of the Lower Silurian rocks, or the Obolus green sand of 
St. Petersburg,^ by our eminent associate, Ehrenberg. He has 
described and figuredf four genera and ten species of micro- 
scopic Pteropods, one of which he names Panderella Silurica ; 
the generic name being in honor of the distinguished Eussian 
palaeontologist, Pander, who collected them. It is well to re- 
mark, that as the very grains of this Lower Silurian green sand 
seem to be in ^reat part made up of these minute organisms, so 
we recognize, m one of the oldest strata in which animal life has 
been detected, organisms of the same nature as, and not less 
abundant than, those which constitute the deep sea-bottoms of 
the existing Mediterranean and other seas. 

Before I quit the consideration of the older palaeozoic rocks, I 
must remind you that it is through the discovery, by Mr. 0. 
Peach of certain fossils of Lower Silurian age in the limestones 
of Sutherland, combined with the order of the strata, observed 
in the year 1827 by Professor Sedgwick and myself, that the true 
age of the largest and overlying masses of the crystalline rocks 
of the Highlands has been fixed. The fossils of the Suther- 
land limestone are not indeed strictly those of the Lower Silu- 
rian of England and Wales, but are analogous to those of the 
Calciferous sand-rock of North America. The Maclurea is in- 
deed known in the Silurian limestone of the south of Scotland ; 
but the Ophileta and other forms are not found until we reach 
the horizon of North America. Now, these fossils refer the zone 
of the Highland limestone and associated quartz-rocks to that 
portion of the lower Silurian which forms tne natural base of 
the Trenton series of North America, or the lower part of the 
Llandeilo formation of Britain. The intermediate formation — 
the Lingula*flags or '* zone primordiale" of Bohemia — having 
no representative in the north-western Highlands, there is neces- 
sarily a complete unconformity between the fossil-bearing crys- 
talline limestones and quartz-rocks with the Maclurea, Murchl- 
sonia, Ophildta, Orthis, Orthoceratites, &c., and those Cambrian 
rocks on which they rest. 

A great revolution in the ideas of many an old geologist, in- 
cluding myself, has thus been effected. Strengthened and con- 

* See ** Rnssia and the Ural Moantainfl." 

t Monats-Beridit d. Kooig. Akad. der Wis*. Berlin, 18 April, 18«1. 
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firmed as my view has been by the concordant testimony of 
Kamsay, Harkness, Geikie, James and others, I have had no 
hesitation in considering a very large portion of the crystalline 
strata of the Highlands to be of the same age as some of the 
older fossiliferous Silurian rocks, whether in the form of slates 
in Wales, of gray wacke-schist in the southern counties of Scot- 
land, or in ^e conditions of mud and sand at St. Petersburg. 
The conclusions as respects the correlation of all the older rocks 
of Scotland have now indeed been summed up by Mr. Gteikie and 
myself in the Geological Sketch-Map of Scotland which we have 
just published, and a copy of which is now exhibited.* Not the 
least interesting part of that production is that which explains 
the age of all the igneous or trappean rocks of the south of Scot- 
land, as well as all the divisions of the Carboniferous formation, 
and is exclusively the work of my able colleague. 

But if through the labors of hard-working geologists, we have 
arrived at a clear idea of the first recognizable traces of life and 
their sequences, we are yet far from having satisfied our minds 
as to the modus operandi by which whole regions of such depos- 
ites have, as in the Highlands, been transmuted into a crystal- 
line slate. Let us therefore hope that, ere this meeting closes, 
we may receive instructions from some one of the band of for- 
eign or British geologists who have by their experimental re- 
searches been endeavoring to explain the processes by which 
such wonderful changes in the former condition of sedimentary 
deposits have been brought to life ; such as that by which strata 
once resembling the incoherent Silurian clay which we see in 
Bussia have been hardened into such rocks as the slaty ^rau- 
wacke of other regions, and how hard schists of the soutn of 
Scotland have been metamorphosed into the crystalline rocks of 
the Highlands. But why are British geologists to see any diffi- 
culty in admitting what I have proposed, that vast breadths of 
these crystalline stratified rocks of the Highlands are of Lower 
Silurian age? Many years ago I suggested, after examination, 
that some of the crystalline rocks near Christiana in Norway 
were but altered extensions of the Silurian deposits of that re- 
gion ; and, since then, Mr. David Forbes and Mr. Kjerulf have 
demonstrated the truth of the suggestion. Again, and on a 
vastly larger scale, we know that in North America all the no- 
ted geolo^ts, however they may differ on certain details, agree 
in recognizing the fact that the vast eastern seaboard range of 
gneissic and micaceous schists is made up of metamorphosed 
strata, superior even to the lowest of the Silurian rocks. Lo^n, 
Eogers, Hall, and Sterry Hunt are decidedly of this opinion ; 
and the point has been most ably and clearly set before the pub- 

*Thi8 map U already on sale in Manchester. 
Am. Jous. Sci.->8bcohd Sxrie8, Vol. XXXTTT, No. 97.~Jaii., 1863. 
3 
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lie by the last-mentioned of these geologists,* who, being him- 
self an accomplished chemist, has given us some ^ood illustra- 
tions of the probable modus operaridi in the bringmg about of 
these changes. 

The importance of the inquiries to be made bj chemical geol- 
ogists into this branch of our science was not lost upon the ear- 
lier members of the British Association. Even in the year 1888, 
a committee was appointed to endeavor to illustrate thephenom- 
ena of the metamorphism of rocks by experiments carried on in 
iron-furnaces. After a series of trials on various mineral sub- 
stances, the Rev. W. Vernon Harcourt, to whom we owed so 
much at our foundation, has, as the reporter of that committee, 
been enabled to present to the Association that lucid report on 
the actual effect of long-continued heat which is published in our 
last volume. In referring you to that document, I must, as an 
old practical field-geologist^ express the gratification I feel in 
seeing that my eminent friend has, in the spirit of true induc- 
tive pnilosophv, arrived, after much experiment and thought, at 
the same conclusion at which, in common with Sedgwick, Buck- 
land, De la Beche, Phillips, and others in ray own country, and 
with L. Yodl Buch, Elie oe Beaumont, and a host of geologists 
abroad, I had long ago arrived in the field. I, therefore, re-echo 
their voices in repeating the words of Mr. W. Harcourt, "that 
we are not entitled to presume that the forces which have opera- 
ted on the earth's crust have always been the same." Looicing 
to the only rational theory which has ever been propounded to 
account for the great changes in the crust which nave taken 
place in former periods — ^the existence of an intense central heat 
which has been secularly more and more repressed by the accu- 
mulation of sediment until the surface of the planet ,was brought 
into its present comparativel v quiescent condition — our first Gen- 
eral Secretary has indicated the train of causes, chemical and 
physical, which resolve some of the difficulties of the problem. 
He has brought before us, in a compendious digest, the history 
of the progress which has been maae in this branch of our sci- 
ence, by the writings of La Place, Fourier, Von Buch, Foumet^ 
and others ; as well as by the experimental researches of Mits- 
cherlich, Berthier, Senarmont, Daubree, Deville, Delesse and 
Durocher. Illustrating his views by reference to chemical chan- 
ges in the rocks and minerals of our own country, and fortifying 
his induction by an appeal to his experiments, be arrives at the 
conclusion, that there existed in former periods a much greater 
intensity of causation than that which now prevails. His theory 
is, that whereas now, in the formation of beds, the aaueous ac- 
tion predominates, and the igneous is only representea by a few 
solfataras, in the most ancient times the action was much more 

* This Jouroal, May, 1861. 
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igneous, and that in the intermediate times fire and water divi- 
ded the empire between them. In a word, be conckfdes widi 
the expression of the opinion, which mj long-continued obser- 
vation of £Eu^ts had led me to adopt, '' that the nature, force, and 
progress of the past condition ot the earth cannot be measured 
bj its existing condition." 

In addition to these observations on metamorphism, let me 
remind you that, on the recommendation of the British Associ- 
ation, other important researches have been carried on by Mr. 
William Hopkins, our new General Secretary, and in the fur- 
naces of our President, Mr. Fairbairne, on the conductive pow- 
ers for heat in various mineral substances. Although these 
experiments have been retarded by a serious accident which be- 
fel Mr. Hopkins, they are still in progress, and I learn firom him 
that, without entering into any general discussion as to the 
probable thickness of the crust of our planet, we mav even now 
affirm, on experimental evidence, that, assuming the observed 
terrestrial temperature to be due to central heat, the thickness of 
this crust must be two or three times as great as that which has 
been usually considered to be indicated by the observed increase 
of temperature at accessible depths beneath the earth's surface. 

Of the Devonian rocks, or Old Bed Sandstone, much might 
be said if I were to advert to the details which have been re- 
cently worked out in Scotland, by Page, Anderson, Mitchel, Pow- 
rie and others; and in England, bv the researches of the Bev. 
W. Symonds, and other members of the Woolhope and Malvern 
Clubs. But confining myself to general observations, it may be 
stated, that a triple subdivision of that group, which I have 
shown to hold good over the continent of Europe as in our own 
country, seems now to be generally admitted, whilst the history 
of its southern fauna in Devonshire has recently been graphically 
and ably elaborated by Mr. Pengelly, in a paper printed in our 
last volume. 

In Herefordshire and Shropshire the passage of the upper 
members of the Silurian rocks into the inferior strata of the Old 
Bed group, has been well shown by Mr. Lightbody, and the fos- 
sils of its lower members have been vigorously collected. Whilst 
in Scotland, Mr. Geikie and others have shown the upward pas- 
sage of its superior strata into the base of the Carboniferous 
rocks; and Dr. Anderson announces the finding of shells with 
Crustacea in the lower or gray beds, south of the Tay. I may 
here note, that the point which I have been for some years en- 
deavoring to establish as to the true position of the Caithness 
flags with their numerous ichthyolites seems to be admitted by 
my contemporaries. The lamented Hugh Miller considered 
these ichthyolites as belonging to the lower member of the group, 
and had gc>od grounds S>t his views, since at his native place, 
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Cromarty, these fish-beds appear very near the base. But by 
following them into Caithness and the Orkneys, I have shown 
that they occupy a middle position, whilst the true base of the 
group is the equivalent of tne zone with Cephalaspis, Fteraspis, 
and Pterygotua. 

And here it is right to state, that the Upper Silurian rocks 
which are clearly represented in Edinburghshire, and which in 
Lanarkshire seem to graduate upwards into the Lower Old Eed 
or Cephalaspis sandstone, are wanting in the Highlands ; thus 
accounting for the great break which there occurs between the 
crystallized rocks of Lower Silurian age and the bottom beds of 
the Old Eed Sandstone. 

Of the Old Red Sandstone of Scotland and Herefordshire I 
may be permitted further to observe, that its downward passage 
into the uppermost Silurian rock, and the upward passage of its 
higher strata into the Carboniferous strata has be^n well devel- 
oped, the one near Ludlow, chiefly through the labors of Mr. 
Lightbody ; the other in Scotland, through the researches of the 
Government Geologists, Howell and GeiTkie, as well as by those 
of Mr. D. Page and other observers. On this head I may, how- 
ever, note, what my contemporaries seem now to admit, that tha 
removal of the Caithness flags and their numerous included ich- 
thyolites from the bottom of this group, and their translation to 
the central part of the system, as first proposed by myself, is 
correct. In truth the lower member of this system is now un- 
equivocally proved to be the band with Cephalaspis, Pteraspia, 
&c., as seen in Scotland, England, and Russia. The great break 
which has been traced in the south of Scotland by Mr. Geikie 
between the lower and upper Old Eed is thus in perfect harmony 
with the zoological fkct that the central or Caithness fauna is en- 
tirely wanting in that region, as in England — as it is indeed in 
Ireland, where a similar break occurs. 

It gratifies me to add that many new forms of those fossil 
fishes which so peculiarly characterize the Old Bed Sandstonei 
have been admirabl v described by Sir Philip de Grey Egertoa 
in the Memoirs of the Geological Survey ; and I must remark 
that it is most fortunate that tne eminent Agassiz is here so well 
represented by my distinguished friend, who stands unquestion- 
ably at the head of the fossil ichthyologists of our country. 

Very considerable advances have been made in the develop- 
ment of our acquaintance with that system — the Carboniferous— 
which in the north of England (Yorkshire) has been so well de- 
scribed by Professor Phillips, and with which all practical geol- 
o^sts in and around Manchester are necessarily most interested* 
The close researches of Mr. Binney, who has, Kom time to time, 
thrown new lights on the origin and relations of coal, and the 
component parts of its matrix, established proofs, so long ago 
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as 1840, that ^eat part of our coalfields was aooumulated under 
marine conditions ; the fossils associated with the coal-beds be- 
ing, not as had been too generally supposed, of fluviatile or lacus- 
trine character, but the spoils of marine life. Professor Henry 
D. Bogers came to the same conclusion with r^ard to the Ap- 
palachian coalfields in America, in 1842. Mr. Binney believes 
that the plant Sigillaria grew in salt water, and it is to be re- 
marked that even in the so-called " fresh water limestones" of 
Ardwick and Le Botwood the Spirorbis and other marine shells 
are frequent, whilst many of the shells termed Cypris may prove 
to be species of Cy therea. Again, in the illustrations of the fos- 
sils which occur in the bands of iron-ore in the South Welsh 
coalfield, Mr. Salter, entering particularly into this question, has 
shown that in the so-called '' TJnio-beds" there constantly occurs 
a shell related to the Mya of our coasts, which he terms Anthra- 
comya ; whilst, as he has stated in the " Memoirs of the Geo- 
logical Survey," just issued, the very Unios of these beds have 
a peculiar aspect, differing much from that of true fresh-water 
forms. They have, he says, a strongly wrinkled epidermis, which 
is a mark of the Mvadsa, or such burrowine bivalve shells, and 
not of true Unioniaae ; they also differ in the interior, as shown 
by Professor W. King. Seeing that in these cases quietly de- 
posited limestones with marine shells (some of them indeed of 
estuary character) rest upon beds of coal, and that in manv oth- 
er cases purely marine limestones alternate frequently with layers 
of vegetable matter and coal, may we not be led to modify the 
theory, founded on the sound observation of Sir W. E. Logan, by 
which the formation of coal has been rather too exclusively re- 
ferred to terrestrial and fresh-water conditions ? May we not 
rather revert to that more expansive doctrine, which I have long 
supported, that different operations of nature have brought about 
the consolidation and alteration of vegetable matter into coal ? 
In other words, that in one tract the coal has been formed by 
the subsidence in situ of vast breadths of former jungles and 
forests ; in another, by the transport of vegetable matenals into 
marine estuaries ; in a third case, as in Bussia and Scotland (where 
purelj^ marine limestones alternate with coal), bv a succession 
of oscillations between jungles and the sea; and. lastly, by the 
extensive CTOwth of large plants in shallow seas. 

The geological map of Edinburghshire, prepared by Messrs. 
Howell and &eikie, and recently published, witn its lucid expla- 
nations, affords indeed the clearest proofs of the frequent alter- 
nations of beds of purely marine limestone charged with Pro- 
ducti and bands of coal, and is in direct analogy with the coal* 
fields of the Donetz, in Southern Bussia.* 

* See Russia in Europe and the Ural Mountains, Vol. 1. 
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In sinking through the extensive coal tracts around Manches- 
ter (at Dukinfield), where one of the shafts already exceeds in 
depth the deepest of the Durham mines, rigorous attention will, 
I hope, be paid to the discovery of the fossils which character- 
ize each bed passed through, not merely to brin^ about a cor- 
rectly matured view of the whole history of these interesting ac- 
cumulations, formed when the surface of our planet was first 
furnished with abundant vegetation, but also for the practical 
advantage of the proprietor and miner, who, in certain limited 
areas, may thus learn where iron-ores and beds of coal are most 
likely to be persistent In carrying out his survey- work through 
the northwestern coal-tracts of Lancashire, to which the large, 
or six-inch, Ordnance-map has been applied, one of the Secreta- 
ries of this Section, Mr. Hull, has done good service in accurately 
defining the tracts wherein the elevated coal-deposits are covered 
by drift only, in contradistinction to those which are still sur- 
mounted by red rocks of Permian and Triassic a^e. In seeing 
that these are eagerly bought by the public, and m recognizing 
the great use which the six-inch survey has proved in the hands 
of the geological surveyors in Scotland, our friends in and around 
Manchester may be led to insist on having that large scale of 
survey extended to their own important district. By referring 
to the detailed delineations of the outcrops of all the Carboni? 
erous strata in the counties of Edinburgh, Haddington, Fife, and 
Linlithgow, as noted by Professor Ramsay and Messrs. Howell 
and Geucie, the coal-proprietors of England will doubtless recog- 
nize the great value of such determinations. 

Concerning the Permian Bocks, which were formed towards 
the close of the lon^ palaeozoic era, and constitute a natural 
sequel to the old Carboniferous deposits, it is to be hoped that 
we shall here receive apposite illustrations from some of our 
associates. 

When Professor. Sedgwick, thirty -four years ago, gave to 
geologists his excellent Memoir on the Magnesian Limestone of 
our country, as it ranges from Durham, through Yorkshire, into 
Nottinghamshire, he not only described the numerous varieties 
of mineral structure which that rock exhibits, noting at the same 
time its characteristic fossils, but he also correlated it, and its un- 
derlying beds, with the Zechstein, Kupferschiefer, and Rothe- 
todteliegende, of Germany. But whilst this is the true order in 
both countries, there is this considerable difierence in England, 
that along the zone where the Magnesian Limestone exists as a 
mass, &nd where Sedgwick described it, the inferior member of the 

?roap is a thin band of sandstone, usually of a yellow color (the 
onterfact rock of William Smith), which in its southern extrem- 
ity, near Nottingham, is almost evanescent In many parts of 
Germany, on the contrary, and notably in Thuringia and Silesifti 
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« 
the same lower band, with a few intercalated courses of lime- 
stone, swells out into enormous thicknesses and even constitutes 
lofty ridges. 

In Russia the series of this age puts on very different mineral 
arrangement There the calcareous bands, containing the very 
same species of shells as the magnesian limestone of Germany 
and Britain, are intercalated with pebble-beds, sandstones, marls, 
and copper-ores, so that, although the same lithological order 
does not prevail as in the Saxon or typical Permian country of 
the elder German geologists, the group is, through its fossil 
types, unquestionably the same. It was from the observation 
of this £[ict, and from seeing that these deposits, so mixed up, 
yet so clearly correlated by their animal and vegetable relics, 
and all saperposed to the Carboniferous system, occupied a re- 
gion twice as large as the British Isles, in which the varieties of 
structure are best seen, in the government of Perm, that I pro- 
posed in 1841, that the whole group should have the name of 
"Permian." 

Of late years various British authors, including Kin^, Howse, 
and others, have ably described the fossil shells of this deposit 
as it exists on the eastern side of the Penine chain ; and recently 
Mr. Eirkby has produced a carefully written and well-considered 
memoir, snowing the relations of the whole group, by comparing 
its structure andpalseontological contents in Durham with those 
in South Yorkshire. Whilst, in addition, my associates of the 
Geological Survey, particularly Mr. Aveline, have been care- 
fally delineating the area of these beds in their northern range 
from Nottingham through Yorkshire, much yet remains to be 
done in correlating the Permian rocks lying to the west of the 
Penine ridge, or vmere we are now assembled, with their eastern 
equivalents. 

Already, however, great strides have been made towards this 
desirable end. Thus, Mr. Binney has indicated the succession 
in the neighborhood of Manchester, and has shown us that there 
some of the characteristic fossils of the eastern magnesian lime- 
stone, exist in red marl and limestones subordinate thereto, and 
that these are clearly underlaid by other red sandstones, shales, 
and limestones, which he terms Lower Permian. He has fur^ 
ther followed these Lower Permian beds to the west and north- 
west, and finds them expanding into considerable thicknesses at 
Astley, Scarrisbrick, and other places where thgr overlie the 
coal measures, and he has also traced them into Westmoreland, 
Cumberland and Dumfriesshire. In the last case he went far to 
prove that which I suggested many years ago, that the red sand- 
stones of Dumfriesshire containing the lar^e footprints of chelo- 
nians, as described by Sir W. Jardine, are of Lower Permian a^e. 

This view of the relations of the Permian rocks of the 
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northwest has been also taken by Professor Harkness, and this 
summer he has successfully worked out, and has definitely ap- 
plied the Permian classification to large tracts in Cumberland, 
as explained in a letter to myself. He finds that the breccias 
and sandstones of Kirby-Stephen and Appleby, which at the 
latter place have a thickness of three thousand feet, extend 
northward on the west side of the Eden (the breccia being re- 
placed by false-bedded sandstones with footprints), and attain 
near Carlisle the enormous thickness of about five thousand feet. 
These beds he classes unhesitatingly as Lower Permian, because 
he finds them to be overlaid (near Ormside) by a group of clays, 
sandstones, and magnesian limestones, containing peculiar plant 
remains and shells of the genus Schizodus, representing in his 
opinion the marlslate and magnesian limestone of Durham. 
These again support beds equivalent to the Zechstein, and the 
last are covered by the Triassic sandstone of the Sol way. 

A very striking fact, noticed by Professor Harkness, and cor- 
roborative of earlier researches made by Mr. Binney, is the ex- 
istence of foot-prints, in the Lower Permian of uumberland, 
similar to those of Corncockle Moor, in Dumfriesshire, where, 
from my own observations, including those of last year, these 
Lower Permian sandstones have, I am convinced, a greater 
thickness even than that which is assigned to them in Cum- 
berland. 

Notwithstanding these discoveries, we have still to show the 
continuous existence of the Lower Eed Sandstone of Shropshire, 
Worcestershire, and Staffordshire, which I have classed as the 
lower member of the Permian rocks, and to decide whether it 
be really such lower member only^ or is to be regarded as the 
equivalent of the whole Permian group, under differing mineral 
conditions. With the extension of the Geological Survey this 
point will, doubtless, be satisfactorily adjusted, and we shall 
then know to what part of the series we are to attach the plant- 
bearing red beds of Coventry and Warwick, described as Per- 
mian by Eamsay and his associates. We have also to show 
that, in its northern course, the lower red sandstone of the 
central counties, with its calcareous conglomerates, graduates 
into the succession exhibited at Manchester, thence expanding 
northwards. Already, however, we have learned that our own 
little England, which contains excellent normal as well as varia- 
ble types of all palaeozoic deposits, there exists proofs that the 
Permian rocks, according to the original definition of the same, 
present to the observer, who examines them to the west as well 
as to the east of the Penine chain, nearly as great diversities of 
lithological structure, in this short distance, as those which dis- 
tinguish the strata of the same age in Eastern Russia in Europe 
from the original types of the group in Saxony and other parts 
of Germany. 
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Oeologuxd Survey and Chvemment School of Jiines^ Mineral 
Statistics and Colonial Surveys. — As I preside for the first time 
over this Section since I was placed at the head of the Geologi* 
oal Survey of Britain, I may be excused for making an allusioa 
to that national establishment, by stating that the public now 
take a lively interest in it, as proved by a largely increased de* 
mand for our maps and their illustrations — ^a demand which 
will, I doubt not, be much augmented by the translation at an 
early day of many of our field-surveyors from the southeastern 
and central parts of England, where they are now chiefly em- 
ployed, to tnose northern districts where thev will be instru- 
mental in developing the superior mineral wealth of the region. 

The Grovemment School of Mines, an offihoot of the Qeo* 
logical Survey, is primarily intended to furnish miners, metal- 
lui^psts, and ^logical surveyors with the scientific training 
necessary for the successful pursuit and progressive advance- 
ment of the callings which they re8{>ectively pursue; but at the 
^ 8ame time, the lectures and the laboratories are open to all those 
* who seek instruction in physical science for its own sake, by 
reason of its important application to manufactures and the 
arts* The experience of ten years has led the ProlesBors to in- 
troduce various modifications into their original programme — 
with the views adapting the school as closely .as pos8U)le to the 
wants of those two classes of students ; and at present, while a 
definite curriculum, with special rewards for excellence is pro- 
vided for those who desire to become mining, metallurgical and 
geological associates of the school, every student who attends a 
single course of lectures may by the new rules compete, in the 
final examination, for the prizes which attach to it onlv. 

Throughout the whole period of the existence of the school, 
the Professors have, as a part of their regular duty, given annual 
courses of evening lectures to working-men, which are always 
fully attended ; and during the past year several of them have 
delivered voluntarily courses or evening lectures, at a fee so 
small as to put them within the reach of working men, pupils, 
teachers, and schoolmasters of primary schools. The Proiessors 
thus hope to support to the utmost the great impulse towards 
the diffusion of a knowledge of physical science through all 
classes of the community, which has been given through the 
Derartment of Science and Art by the Minute of the Committee 
of Privy Council of the 2d June, 1859. ♦ ♦ ♦ ♦ 

As I can trace no record of the teachings of the Govern- 
ment School of Mines in the volumes of the British Associa- 
tion, and as I am convinced that the establishment only re- 
quires to be more widely known, in order to extend sound phys- 
ical knowledge not merely to miners and geologists, but also 
Am. Jocb. Sd.— SaooNO Ssans, Vol. XXXm, Na 97.— Jah., 1S6S. 
3 
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to chemists, metallurgists, and naturalists, I have only to re* 
mind my audience that this School of Mines which, owing its 
origin to Sir Henry De la Beche, has furnished our Colonies 
with some of the most accomplished geological and mining sur- 
veyors, and many a manufacturer at home with good chemists 
and metallurgists, has now for its lecturers men of such emi- 
nence that the names of Hoffman, Percy, Warington Smyth, 
Willis, Ramsay, Huxley, and Tyndall are alone an earnest of our 
future success. 

In terminating these few allusions to the Geological Survey, 
and its applications, I gladly seize the opportuuity of recording, 
that in the days of our founder. Sir Henry De la Beche, our insti- 
tution was greatly benefitted in possessing, for some year?, as 
one of its leading surveyors, such an accomplished naturalist 
and skillful geologist, as the beloved Assistant Oeneral Secre- 
tary of the British Association, Professor Phillips, who by his 
labors threw much new light on the palaeontology of Devonshire, 
who, in the Memoirs of the Survey, has contributed an admira- 
ble Monograph on the Silurian ana other rocks around the Mal- 
vern hills and who, by his lectures and writings, is now con- 
stantly advancing geological science in the oldest of our British 
universities. 

There is yet one subject connected with the Geological Sur- 
vey to which I must also call your attention, viz., the Mineral 
Statistics of the United Kingdom, as compiled with great care 
and ability by Mr. Bobert Hunt, the Keeper of the Mining 
Records, and published annually in the Memoirs of our estab- 
lishment 

These returns made a deep impression on the statiits of 
foreign countries who were assembled last year in London at 
the International Congress. The Government and members of 
the legislature are now regularly furnished with reliable infor- 
mation as to our mineral produce, which, until very recently, 
was not obtainable. By the labors of Mr. Robert Hunt, in sedu- 
lously collecting data from all quarters, we now become aware 
of the fact that we are consuming and exporting about 80 mil- 
lions of tons of Coals annually (a prodigious recent increase, and 
daily augmenting). Of Iron-ore we raise and smelt upwards of 
8 millions of tons, producing 8,826,000 tons of pig iron. Of 
Copper-ore we raise from our own mines 286,696 tons, which 
yield 15,968 tons of metallic copper; and from our native metallic 
minerals we obtain of Tin 6,695 tons; of Lead, 68,525 tons; and 
of Zinc, 4,857 tons. The total annual value of our Minerals and 
Coals is estimated at £26,998,578, and that of Metals (the pro- 
duce of the above minerals) and Coals at £87,121,8181 
< When we turn from the consideration of the home survey to 
that of the Geological Surveys in the numerous colonies <^ 
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Great Britain, I may well reflect with pleasure on the fact that 
Bearlj all the leaders of the latter have been connected with, or 
have gone out from, our home Geological Survey and the Gov- 
ernment School of Mines. 

Such were the relations to us of Sir William Logan in Canada ; 
of Professor Oldham in India, with several of his assistants ; of 
Selwjn in Victoria ; of my young friend Gould in Tasmania, as 
well as of Wall in Trinidad ; whilst Barrett, in Jamaica, is a 
worthy pupil of Professor Sedgwick. Passing over the many in- 
teresting results which have arisen out of the examination of these 
distant lands, we cannot but be struck with the fact, that whilst 
Hindostan (with the exception of the Higher Himalayan moun- 
tains) differs so materially in its structure and fossil contents 
from Europe, Australia (particularly Victoria) presents, in its 
Palaeozoic rocks at least, a close analogy to Britain. Thanks to 
the ability and zeal of Mr. Selwyn, a large portion of this great 
auriferous colony has been already surveyed and mapped out 
in the clearest manner. In doing this he has demonstrated that 
the productive quartzose veinstones, which are the chief matrix 
of gold, are merely subordinate to the Lower Silurian slaty rocks, 
charged with Tribbites and Graptolites, and penetrated by gran- 
ite, syenite, and volcanic rocks, occupving vast re^ons.* Mr. 
Selwyn, aided in the palaeontology of his lar^e subject by Prof. 
M'Coy, has also shown how these original auriferous rocks have 
been worn down at successive periods, one of which abrasions 
is of Pliocene age, another of Post-Pliocene, and a third the re- 
sult of existing causes. All these distinctions, as well as the 
demarkation of the Carboniferous, Oolitic, and other rocks, are 
clearly set forth. Looking with admiration at the execution of 
these geological maps, it was with exceeding pain I learnt that 
some members of the Legislature of Victoria had threatened to 
curtail their cost, if not to stop their production. As such ill- 
timed economy would occasion serious regret among all men of 
science, and would, I know, be also deeply lamented by the 
enlightened Governor, Sir Henry Barkley, it would at the same 
time be of lasting disservice to the material advancement of 
knowledge among the mining classes of the State, let us earnestly 
hope that the young House of Parliament, at Melbourne, may 
not be led to enact such a measure. 

* While this shei^t it paasin^ through the press, we are in receipt of a letter 
from Walter Maotell, Era^ of New Zealand, dated Auckland, Aug. 80, in which he 
confirms the discovery of new gold fields in New Zealnnd. ** This discovery,'* he 
adds, ** is important rather in a political than in a scientific lij^ht. In my last con* 
versation with Sir Roderick Murchison, he declared his conviction of its existence — 
and now no one doubts it B^ the last news, we hear of a ninn and boy getting 
tv^ lbs. in seven days, d^c Our natives had no mutal nor anjr knowledge of metals 
despite the quantities of gold now turning up. The nou-utilixatioo of this by so 
observing and ingenious a race is a strange fiict." — Ens. 
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Whilst upon the great subject of Australian geology, I cannot 
ayoid touching on a quoesUo vexcUa which has arisen in respjeoi 
to the age of the coalfields of that yast mass of land. Judging 
by the KMssil plants from some of the carboniferous deposits of 
victoria, Prof. M'Coy has considered these coaly deposits to bo of 
the Oolitic or Jurassic a^, while the experienced geologist of New 
South Wales, the Bey. W. B. Clarke, seeing that where he has 
examined these deposits, some of their plants are like those of 
the old coal, and that the beds repose conformably upon and 
pass down into strata with true Mountain-limestone iossils, holds 
the opinion that the coal is of Pal»ozoic age. As Mr. Clarke, 
after citing a case where the coal-seams and plants were reached 
below Mountain-limestone fossils, expresses a hope that Mr. 
Oould may detect in Tasmania some data to aid in determining 
this question, I take this opportunity of stating that I will lay 
before this meeting a communication I haye just receiyed from 
Mr. Gould, in which he says that in the coalfield of the riyers 
Mersey and Don, one of the yenr few which is worked in Tas- 
mania, he has conyinced himself that the coal underlies beds 
containing specimens of true old Carboniferous fossils. Bemark- 
ing that these relations are so &r unlike those which he obseryed 
on the eastern coast of the island where the coal oyerlies, yet is 
conformable to, the Carboniferous limestone, he adds, that in 
Tasmania, at least, the coal most worked is unquestionably of 
PalfiBozoic age. 

Now, as Australia is so yast a region, may not much of the 
coal within it be of the age assigned to it b^ Mr. Clarke ; and 
yet may not Prof M'Coy be also right in assigning some of this 
mineral to the same Oolitic age as the coal of Brora and the 
eastern moorlands of Yorkshire?* In his suryey of Tasmania, 
Mr. Gould has also made the important discoyery of a resinous 
shale, termed Dysodile, and which, like the Torbane mineral of 
Scotland, promises to be turned to great account in the produc- 
tion of paraffine. 

* Prof. Dana, in hb Geology of the United States Ezploriog Expedition under 
Capt Wilkes (Philadn 1849), expresses the conclusion as tne result of his ezamina- 
Hon of the coal fields of New South Wales (in 1840) that ther are either upper 
Oarbimilerons or Permian. " While the coal plants point to the upper CarboQif> 
•roos, or still higher, the fossils below the coal seem to correspond most perfectly 
with the lower Carboniferous epoch. The conformity and continuity of the series 
of beds, the frequent occurrence of Coniferous Ion, like those of the coal beds, in 
the sandstones at different localities, together with the characters of the fossil Ssh, 
leave little doubt that the whole is one prolonged age, referable to tlie upper Car- 
boniferous, or pardy to the lower Permian era.^ (Geology, p. 496.) The fish refer- 
red to is a true heterocercal form, indicating, according to Agassis, the upper CU^ 
honifsrous or a transition to the Permian. This fioh {Uro9thtne$ AvwtralU) b 
figured on Plate I, Dana*s Australian Fossils, in tbe» folio Atlas accompany mg the 
Report There is sufficient evidence in the forms of MoUusca figured on the follow- 
ing plates, of the continuation of Pakeoioic types beyond their usual limits, indi- 
cating a fauna as abnormal for the early age of that most peculiar of oootinents aa 
DOW seen in its characteristic types.— Em. 
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There are, indeed, other grounds for believing that coal, both 
of the Mesozoic as well of the old Carboniferous age may exist 
in Australia. Thus, putting aside the fossil evidences collected 
in Victoria by M'Coy and Selwyn, we learn from the researches 
of Mr. Frank Gregory in Western Australia, that Mesozoic fos- 
•ils (probably Cretaceous and Oolitic) occur in that re^on ; 
whilst the Rev. W. B. Clarke informs me in a letter just received, 
that he is in possession of a group of fossils transmitted from 
Queensland, 700 or 800 miles north of Sydney, which he is dis- 
posed to refer to the age of the Chalk ; there being among the 
fossils Belemnites, Pentacrinites, Pectines, Mytili, Modiol, &c. 
Again the same persevering geologist has procured from New 
Zealand the remains of a fossil Saurian, which, he thinks, is al- 
lied to the Plesiosaurus.* 

It would therefore appear that in the southern hemisphere, 
there is not merely a close analogy between th^ rocks of Palaa* 
zoic age and our own, but further, that as £Etr as the Mesozoic 
formations have been developed, tbey also seem to be equivalents 
of our typical Secondary deposits. 

This existence of groups of animals during the Silurian, De- 
vonian, Carboniferous, and even in Mesozoic periods in Australia 
and New Zealand, similar to those which characterize these for- 
mations in Europe, is strongly in oontnat with the state of nature 
which began to pjrevail in the younger Tertiary period. We 
know from the writings of Owen that at that time the great con- 
tinent at our Antipodes was already characterized by the pre- 
sence of those marsupial forms which still distinguish its fauna 
firom that of any other part of the world. 

In relation to our Australian colonies, I must also announce 
that I have recently been gratified in receiving irom Messrs. 
Chambers and Finke, of Adelaide, a collection of the specimens 
collected by McDouall Stuart, in his celebrated traverse (the first 
one ever made) from South Atistralia to the watershed of North 
Australia. * ♦ ♦ 

These specimens are soft, white, chalky rocks, with flints, 
agates, saline, and ferruginous incrustations, tufas, breccias, ana 
white quartz rocks, and a few specimens of quasi- volcanic rock, 
but with scarce a fragment that can be referred to the older sta- 
ges of Lower Silurian age like those of Yictoria.t Again, the 
only fossil shells collect^ by Mr. Stuart (though the precise lat- 
itude is unknown to me) are My tiloid and Mya-like forms, seem* 
ingljr indicating a Tertiary age, and thus we may be disposed 
provisionally to infer that large tracts of the low interior between 
mst and West Australia have in very recent geological periods 
been occupied by the sea. ♦ * * 

' * Wbiltt this is paanng Uirough the prens, Professor Owen has described Uiis in- 
teresting I6s»il, before thu Seetion, as PUdo»<iurui Au$iralu, 

t It most, however, be noted that the coUection tent to me consists of small 
specimens of rock forming an imperfect seriea. 
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Art. II. — The Heather {Oalluna vulgaris) a Native of the United 
States : Extracted from an unpublished Report to the Jlassadiusetts 
Horticultural /Society ; by Edward S. Kand, Jr. 

Quite a sensation has been created among botanists during 
the past summer (1861) by the discovery of plants 'of the Scotch 
Heather {Calluna vulgaris) growing wild in the vicinity of 
Boston.* 

It has been supposed that no true Ericacece were indigenous 
to America, thougn the large and highly ornamental family of 
Ericaceoi is abundantly represented by our beautiful native An^ 
dromedas, Cassandraj JSpigcea^ Oassiope, Clethra^ and many other 
allied plants. 

On Saturday, July 18ih, the attention of the writer was first 
called to a plant exhibited at the weekly show of the Massachu- 
setts Horticultural Society by Jackson Dawson, a young gar- 
dener of Cambridge. The plant was growing in a pot, was ap- 
parently from about six to ten years old, was half a foot in 
diameter and a little more in height; it was in full bloom, 
though the flowers were white rather than pink, owing, as was 
afterwards ascertained, to its being kept from the light to pre- 
vent its drooping from being transplanted at such an unfavora- 
ble season. The plant was labelled " Native Heath, found grow- 
ing wild within twenty miles of Boston." 

The writer, as chairman of the Flower Committee, at onco 
called the attention of the committee to this plant, and notified 
a special meeting to examine the matter. The identity of the 
plant with the Scotch Heather was obvious enough, but the asser- 
tion of its being found wild within twenty miles of Boston nat- 
urally met with no believers. 

This was so incredible that many were not slow to pronounce 
it impossible, and looked upon the exhibition as an attempt to 
deceive the committee. At a meeting of the flower committee, 
the chairman was instructed to address a note to Mr. Dawson, 
resquesting him to appoint a time and lead the committee to the 
locality of the Heather. More than a week having passed, and 
no answer being received, the committee now convinced that it 
was an attempt at imposition, passed a vote dismissing the sub- 
ject from consideration. A few days after, Mr. Dawson called 
upon the chairman, stated satisfactory reasons for his silence, 
and promptly appointed an early day for conducting the com- 
mittee to the habitat of the Heather; and on the morning of 
Monday, August 5th, the committee took the cars for Tewkes- 
bury (Mass). 

It is well known to botanists that the region about Tewkesbury 

* See this Journal, zzzli, 290. 
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is peculiar, and is noted for producing many rare and beautiful 
plants. The locality of the Heather is about half a mile from 
the State Alms House, on the farm of Mr. Charles H. Thwing. 
Leaving the Alms House on our right, we take a narrow sandy 
road and shortly come near the field ; a few minutes walk brings 
us to the spot, near a lane on the left hand side of the road. 
The plants occur sprinkled over an extent of perhaps half an 
acre; there may be in all twenty or more old plants, some, allow- 
ing for the slow growth of the plant, from fifteen to twenty 
years old, others much younger. 

The surfSEice of the ground is varied by small hummocks, and 
is covered with a short close grass, interspersed with numerous 
plants of Kalmia angueir/blia, tSjptrcea tomentoaa^ Cassandra calycu- 
lata, Azalea viscosa^ iiyrica Oak, &c. A rapid brook bounds one 
side of this field, its banks densely fringed with the common 
alder (Alnus tncana), of which shrubs are sparingly scattered 
over the whole field ; in several cases the Heather was found 
overgrown and shaded by these shrubs. The common Cranberry 
(Vaccinium macrocarpon) occurs somewhat abundantly in the 
immediate vicinity of the Heather, usually most so on the de- 
pressions, while the Heather occurs on the hummocks. From 
appearances, overflows of the brook are of not unfrequent oc- 
currence, when the greater part of the field would be suumerged, 
and, as it is surrounded by low ^und and ditches, a moderate 
freshet would convert the spot into an island. At the time of 
the visit of the committee, owina; to the continued drought of 
the past summer, the whole field was parched, and the brook 
very low. The soil is a sandy peat, just that which a gardener 
would choose for heaths. 

The committee explored the stream on both sides for some 
distance ; but a heavy shower prevented a more satisfactory ex- 
amination. They also search^ for young plants, and found a 
multitude of seedlinscs, from one to two years old, and a few 
somewhat larger. The plants were in full bloom, and presented 
a most pleasing sight. 

About a week later a sub-committee visited the snot, and ex- 
plored for several miles up and down the stream on both banks, 
out without finding any farther traces of the heather. 

The committee, unable to believe the plant indigenous, started 
many theories to account for its introduction. Of the existence 
of the plant in a wild state there was no doubt, and a more un- 
likely place for it to have been planted could scarcely be found. 
The question was, whence came it? The first supposition was, 
that it had been planted or the seed sown there by a Scotchman, 
Mr. Sutlon, who lived near by ; but in an interview with Mr. 
Sutton, he denied all knowledge of the plant till within a few 
years ; said he had never had any heather seed in his possession, 
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had never received any parcels from Scotland, or done anything 
in any way by which the plant could have been introduced ; that 
he was as much astonished as delighted when, about ten years 
before, he discovered the plant, which he at once recognized as 
the Scotch heather, and each year since he had gathered it when 
in blossom to adorn his house. On being farther pressed by one 
of the committee as to the possibility of its being introduced by 
him, he indignantly replied: ** Wuld 'na I hae been a fule, mon, 
to sow it on another mon's land when my ain as good wnld hae 
grown it as well ?" Mr. Sutton's land is on the same stream, 
adjoining Mr. Thwing's, and in every respect as well adapted to 
the growth of the heather, yet it occurs only on Mr. Thwing's 
land. The next supposition was, it might have been planted by 
Mr. Thwing; but uf>on questioniug him, it was ascertained he 
had owned the farm for about three years only ; had observed the 
heather in its present locality; but though he noticed it as a 
pretty plant, and one not fonnd elsewhere on his farm, he knew 
nothmg of its rarity, or had he given the matter a second thought; 
he had used the land for a peat meadow and for pasturage, and 
had noticed the cattle would not browse on the plant; he had 
purchased the farm of Caleb Livingston of Lowell, in whose 
family it had been for a long time ; he believed the field was 
formerly mowing land. 

Mr. Thwing took great interest in the discovery, did everything 
in his power to aid the committee, and has agreed to protect the 
plants against injury or removal. 

Another ingenious theory was that the seed of the heather 
had in some wav been washed down by the stream from some 

Elace above, and being deposited by a freshet in a congenial soil, 
ad vegetated and thriven. It is well known the seed of the 
heather is minute, and will preserve its vitality for years. The 
plant not unfrequently springs up in the earth m which imported 
plants are potted. But it was ascertained that there is or had 
oeen no greenhouse and no importers of foreign plants anywhere 
in the vicinity on the course of the stream, ana the nearest green- 
house is five miles distant The question arises, why should the 
plant occur in this one spot when there are so many localities all 
along the stream for miles equally favorable for its development? 
The neighbors stated they had never observed it elsewhere, ex- 
cept Mr. Sutton, who remembered seeing, several years ago, a 
f)lant on the other side of the brook directly opposite the present 
ocality ; since attention had been called to the heather he had 
searched for this plant but unsuccessfully. As the opposite 
meadow is a mowing field on which the grass is annually cut in 
August, it is not surprising the plant has been destroyed. 

The evidence thus far, proves only that the plant has existed 
in the same place for about ten years ; and the opinion of the 
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committee was adverse to its being considered indigenous. Upon 
inqairy it was ascertained that until within about a dozen years 
the field had been used for mowing; but lately it had been jms- 
tured; this at once accounts for the occurrence of no decaying 
clumps and no old dead branches. Mr. Dawson's attention was 
first attracted to the plant through members of Mr. Sutton's fam- 
ily a few years ago ; through whom also its existence has also 
been known to parties in Salem (Mass.) for some time, and 
plants of the heather removed from Tewkesbury are now flour- 
ishing in a garden in Salem. 

The next step in the investigation was to interrogate Mr. Liv- 
ingston, the former owner of the ferm. At an interview with 
him, he at first could remember no such plant. But, upon being 
shown a sprig of the heather, he rememoered the occurrence of 
of such a plant many years ago, at a place on the farm which he 
designated. His account is as follows: Many years a^o, say 
fiftv or more, when he was a boy, he remembered helping his 
&tner, who then owned the fitrm, plough up the field in question; 
it was then more " hummocky,'' and with deeper depressions 
than now. They had great trouble in ploughing the field, owing 
to large patches, ''as big as a bushel basket or larger" of a strange 
spreading plant, which run on the ground like ''ground hem- 
lock," and had long and tough roots which caught the plough. 
He now recognized the heather shown him as the same plant 
After a great deal of trouble with the plant, they got a heavy, 
strong harrow, and tore up roots whicn were very old, strong 
and tough, and piled roots and plants in the hollows and cov- 
ered them deep with boH. They then levelled and sowed the 
field, and during his fetther's and his occupancy of the &rm the 
^Id was until recently used as mowing land. He cannot say 
how many plants there were, but remembered they were large 
and- gave a great deal of trouble ; he has never seen the plant 
elsewhere, and had forgotten the circumstance, but it recurs 
vividly to his mind, and he is fully persuaded of the identity of 
the plant 

During his occupancy of the farm he does not remember the 
plant ; it may have existed, but as that field was mowed each 
year be thinks the constant cutting would have killed the plants 
when they grew to any size. In order to assure himself of the 
identity of the plant he showed a specimen to his mother who is 
still living at a very advanced age! She at once recognized the 
plants told where it grew, said it had grown there for many 
years, and remembered the trouble it was to plough the field. 
Mr. Livingston then came to Tewkesbury, and undirected went 
immediately to the spot where the plant now grows. 

The vitality of the seeds of the neather is well known ; in- 
deed experience has shown that it is difficult to keep land in 
Ax. Joux. ScL— Sboowd Sbrobs, Vol. XXXII, Na 96.— Nov., li6L 
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pasture which has formerly been covered with it. It is also 
well known that continual cutting will in time kill any bush 
or shrub, and there is nothing strange in supposing that the 
heather may after its original destruction have come up year 
after year among the' grass, and been mowed down unnoticed ; 
indeea it would have been strange if a farmer had noticed 
such a plant unless its encroachments called his attention to it. 
Nor is it improbable that the plants now well established in the 
locality originated from seed of the plants destroyed fifty years 
ago. Most probably the heather has kept growing all the time, 
more or less. But allowing that the present plants are only ten 
years old, and that the original plants were destroyed fifty years 
ago, say in 1810, this gives us only forty years. for the seed to 
have retained its vitality, by no means an improbable time. 
Or again, the present plant may have sprung from seed of seed- 
lings from the original plants, for the heather flowers very 
young, is a low growing shrub and might have flowered year 
after year unnoticed ; indeed to give origin to the present num- 
ber or plants, it is only necessary for one low branch to have 
escaped the scjthe and perfected seed. This is not only not im- 
possible but very probaole. Loudon remarks, " When heathy 
around has been subjected to the plough it should never tie 
Sept in pasture for many years together, unless it is richly ma- 
nured, for, as the seeds retain their vitality for many years, 
plants never fail at the end of a few seasons to make their ap- 
pearance among the grass." 

Now, as to the age of the plants : fifty years a^, say in 
1810, there were plants in existence " as large as a bushel basket 
or larger," the question arises, how old were those plants ? 
Every botanist knows that the growth of the heather is y^ 
slow. Loudon remarks, " The plant is of slow growth, seldom 
making shoots longer than three or four inches in one season 
even when youn^; and when of five or six years growth not 
more than half that length but it is of great duration." We 
may safely conclude that plants of so large a size and with 
such tough roots as Mr. Livingston deecrib^ are not unlikely to 
have been in existence for more than a century, which carries it 
back to about the year 1700. Beyond this we have no evi- 
dence and can only assert the probability that the plant existing 
at so early a date m such an unlikely and out-ot-tne-way place, 
was not introduced by man. 

The town of Tewkesbury is five miles southeast of Lowell 
and twenty miles northwest fh)m Boston ; it was formerly a 

¥irt of Bellerica, and was an Indian village called Warressit 
he town was set off from Bellerica in 1734. Bellerica was set- 
tled in 1653, but very sparcely, and the present population of 
Tewkesbury is, we believe, less than two thousand. 
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Early in September tiie writer bad the pleasure of accompa- 
nying Professor Gray to the locality of the heather. The 
5 round was carefully examined, but, with the exception of the 
iscovery of innumerable young plants of all ages, from one to 
five years, no new facts were obtained. From all the evidence 
adduced it seems much more probable that this is an indi^nous 
locality of the heather, although the only one known m the 
United States. In this opinion Professor Gray coincides, after 
an examination of the facts. 

May not the heather have once existed in profusion on this 
continent and have gradually died out owing to some inexplica- 
ble, yet perhaps only slight climatic changes ? May not this be 
the last vestige, or one of the last, of what was once an Ameri- 
can heath 7 And if the heather exists, in Nova Scotia* and 
Newfoundland ma^ we not expect that some intermediate sta- 
tions may yet be discovered ? 

Every few years botanists are startled by the discovery in 
■what were considered well gleaned localities of new or very 
rare plants, and we are forc^ to the conclusion that the botany 
even of New England and the Canadas is not yet wholl v known« 
The botanical interest of this discovery is very greats both from its 
unexpectedness, and from the new floral link by which it con- 
nects New England with the mother countrv, but also from its 
bearing upon mooted questions respecting the geographical dis- 
tribution or dispersion of species, upon vthim distinguished 
naturalists are now at issue. 

Although Mr. Dawson cannot be said to be the original dis- 
coverer of this locality, yet to him belongs all the credit of ap- 
Ereciating the discovery, and of first directing the attention of 
otanists to the existence of the plant in the United States. 



Art. m.— Waterglass ; by JoHN M. Ordway. 
[CoDtkiaed from p. S94, rol ztiiL] 

Part m. 

lU Precipitation by Alcohol, 

Among the few chemists who have made experiments on the 
precipitation of waterglass by alcohol, no one seems to have dis- 
tinctlv apprehended the fact that the spirit always efiects a par- 
tial decomposition of the silicate. Fuchs says, in his first me- 

[* The aathoritr for the Newfoundland babitiit ii mentioned in vol. xxxii, p. 990, 
of this JoninaL That Calluna also inhabits Nova Scotia is stated bj London* in bis 
Arboretom, we know not npon what authority, but should be glad to be informed. If 
the datm for dUluna to bet regarded as an American plant rested wholly or mainly 
upon this Tewkesbury locality, it would not gain acceptance. Bui its existence in 
NewfoimdUuid, and still more in Nora Scotia (if ▼erified) does away with all ante- 
cedent improbability of its indigenous occurrence in New England.— Ena.] 
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moir, that alcohol throws down potash waterglass unchanged.* 
In his later work he mentions that the supernatant liquor retains 
the undecomposed carbonate of potash, together with traces of 
Bulphid of potassium, chlorid of potassium, and chlorid of sodi- 
um, but evidently looks upon the silicate deposited as having 
been merely stripped of these foreign salts and of the greater 
part of its water^ 

Fonohhammer did indeed observe that, in one or two instan- 
ces, " alcohol by precipitation and subsequent wtishing, removes 
from waterglass a part of its pota8h."+ But in several other 
experiments detailed by him, he fails to notice the possible inter- 
vention of the same decomposing power, and seems to consider 
the precipitates as salts of precise and unvarying xK>nstitution. 
He acconiinely enumerates the known silicates of potash as fol- 
lows: *'l. llie salt formed by H. Rose, by melting together silica 
and carbonate of potash, — K3 Bi2. 2. The salt precipitated by 
alcohol from a solution containing an excess of potash,— £3 Sli. 
8. The waterclass discovered by Fuchs, — ia Big. 4. The salt 
precipitated" [from Fuchs's waterglass] ^* with spirit of wine and 
washed with alcohol," [till the spirit no longer snowed a decided 
alkaline reaction] — "KaBiie, 5. The salt separated from the 
former by washing" [with boiling water, which dissolved out 
taSis] — *' 4 5ii2. 6. The salt which separates by the cooling of a 
coneentrated solution of silica and carbonate of potash, — S: Bii^" 

He also determined the formula of soda silicate to be ffaSia,— * 
as though there could be but one soda waterglass, — and found 
the precipitate from a cooling solution of silica in carbonate of 
soda, to -consist of ]SraBi2i. 

Perhaps none of the substances in the list thus given, can 
properly claim anything more than an aoddental existence. As 
to tne products of fusion, it is well known that silica and carbo- 
nate of potash may, within certain limits, be melted together in 
any proportion. And we shall proceed to show by examples 
selected from a large number of trials, that the variety of com- 
biAations mhidi may be tiirown down by alcohol, is also un^ 
limited.. 

There are two obvious m^tliods of prosecuting the subject 
The first is to make fractional precipitations from one and the 
same ^ven silicate solution. The other is to redissolve and re- 
precipitate ad libitum^ the successive products of integral precipi- 
tation. Sometimes one mode has been followed, sometimes tne 
other, and sometimes both plans have been united. 

* " Der W/eingeist pri^pitirt und scbeidet et miHrerfiodert aua einer Anflorang 
iA}.** ** Dieses ifittels ka^o man siiih bedienen, una reioes Wasserglas aus einer 
iinreinen Auidsuog daczustellen."— ^/«6er Hn neue$ tusUbarcs Fro£ikt au$ Kiud* 
4f^ ynd KalC^^p. IS, 16. 

t I^c^€tutorf*s Aimiden, uxy, p. ZiO, 
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After haying made many preliminary experiments on precipi- 
tation, I found that all the samples of commercial alcohol to oe 
had, contained traces of acid. This possible source of infinitesi- 
mal error had therefore to be removed, and for the trials subse- 
quently made, the spirit was purified by agitating it with caustic 
soda and redistilling. 

In examining the various precipitates obtained, extreme accu- 
racy would have involved an unwarranted waste of time ; and 
there bein^ soores of analyses to make, it was necessary to adopt 
modes which should be expeditious and without pretending to 
give figures absolutely exact, might still afibrd close approxima- 
tions to the truth. The alkali was generally determined by sat- 
uration with a standard sulphuric acid. The neutralized l^uor 
being then dried down in an oven, the silica was washed, ignited 
and weighed. For a partial* control, in most instances, the whole 
amount of solid matter was ascertained by dissolving some of 
the silicate in a little water, adding freshly ignited sulphate of 
lime, and drying the coagulated mass by a heat gradually raised 
to dull redness. This method of expelling the water is, how- 
ever, inapplicable when the silicate is excessively alkaline, as in 
such cases carbonic acid is absorbed firom the hot gases of the 
flame rising round the crucible. 

To &cilitate comparison, the respective amounts of acid and 
base are expressed in equivalents instead of unmeaning per- 
centages. 

Sttqumlkatt of Patoih, — with Alcohol of $p, ^. 0*842. 

1. — 100 parts by weight, of a liquid contaiDiDg 48 percent of ft|«SiiM, — 
with 38 parts by weight, of afcohol, — ffave 81*25 parts of a liquid pre- 
cipitate differing little from the origimu solution. 

2. — 100 pts. of a 25 p. c. solation, — with 41 of alcohol, — ^gave 44*8 pta. 
of a liquid precipitate containiDg 49 p. c of titiSiiit. 

3. — 100 pts. of a 17-3 p. c. solution, — with 40 of alcohol, — ^gave 28*2 pts. 
of a liquid precipitate contaiDiDg 49*6 p. c of £iitSiMi. 

4. — 100 pts. of a 9*3 p. c. solution, — with 39 of alcohol, — gave 4*2 pts. 
of a solid precipitate not entirely soluble in boiling water, and contain- 
ing, besides alumina and oxvd of iron, 39 p. c of £iitSiMi. 

6, a — 100 pts. of a 4*8 p. o. solution, — with 40 of alcohol, — gave 0*9 pts. 
of an insoluble, pulverulent precipitate containing some alumina and 
oijrd of iron and 70 p. c of Km Sim. 

6, h, — ^The superaatant liquor of a,< — with a further portion of alcohol, — 
gave 3*6 pts. of a hard, coherent preciptate soluble in water and con* 
tainiog 54 p. c of £iitSiiis> 

BmlkaU of Poia$ky — witk Alcohol oftj^gr. 0*824. 

6, a. — 100 pts. of a crude solution containing 10 p. c of ftiMBiin, — with 
10 of alcohol, — gave 2*18 pts. of a hard precipitate which was not 
analysed. 
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6,6.-94 pts. of the supemaUnt liquor of a, — with 19 of ulcohol, — gare 
10*3 pts. of a hard, soluble precipitate containing 52 p. 0. of iiooSisit. 

6,c. — 100 pts. of the supernatant liquor of b^ — with 20 of alcohol, — gave 
2 '13 pts. of a soft precipitate containing 54 p. c. of £:ioo5iiM. 

7, a; — 100 pts. of a solution made from the product of 6,6, and contain- 
ing 10 p. c of tiooSisio, — with 10 pts. of alcohol, — gave 0*6 pts, of a 
solid precipitate which was not analyzed. 

7,6. — 102 pts. of the supernatant lic^uor of a, — ^with 20 of alcohol, — gave 
12*8 pts. of a hard, soluble precipitate containing 53 p. c. of ftiooSisat- 

8, a. — 100 pts. of a solution made from the product of 7,6, — and con- 
taining 10 p. c. of fiooSistt,— with 8 of alcohol, — gave 0*55 parts of a 
precipitate which was not analyzed. 

8,6. — 97 pts. of the supernatant liquor of a, — with 17 of alcohol,— gave 
12*2 pts. of a hard, solpble precipitate — containing 58 p. a of &100 BitYo. 
9. — 100 pts. of a Bolation made from the product of 8, 6, so as to con- 
tain 10 p. c. of ftiM SisTo, — with 25 of alcohol, — gave a very hard pre- 
cipitate containing 49 p. c. of tim Sitis* 

This substance, while new, dissolved completely in cold water, yielding 
a perfectly clear solution ; but exposure to the air for several days, ren- 
dered the superficial portions insoluble. 

Sesquisilicate of Soda mixed with Caustic Soda, — with Alcohol af 
*p. yr. 0-825. 

10. — 100 pts. of a mixture made to contain 18 p. c. of fTaioo Sits. — with 

32 of alcohol, — gave 61*3 pts. of a very thin precipitate containing 

24 p. C. of jTaioo 5i4S. 

This precipitate, — as well as the four following, — retained the coloring 
matter and a part of the foreign salts which were present in the crude 
solutions used. 
11. — 100 pts. of a mixture containing 20 p. 0. of ^aiod 5i4o, — with 36 of 

alcohol, — gave 64*3 pts. of a thin precipitate containing 25 p. c. of 

^aioe Siso* 

A 22 p. e. caustic soda solution is itself thrown down by alcohol ; but 
that no such complication could occur with the weaker liquors used in 
this experiment and the preceding, was proved by a special trial with the 
omission of the silicate. 100 pts. of a solution containing 14*5 p. c. of 
NaO, was mixed with 38 pts. of aloohol. There was no precipitate; 
and even 81 pts. of alcohol caused no change. 
12,a. — 100 pts. of a mixture containing 10 p. c of jftTaioo Siio, — with 80 

of alcohol, — gave 11*8 pts. of a thin precipitate con taming 32*6 p. c. 

of iSfaioo SiM- 
12,6. — The supernatant liquor of a, — with 20 pts. of alcohol, — ^gave 5*8 

pts. of a precipitate containing 34 p. c of JTaioe Sin* 
Id.-^lOO pts. of a mixture containing 9 p. c. of ffaiw Birt, — with 26 of 

alcohol, — ^gave 15*4 pis. of a liquid precipitate containing 87 p. 0. of 

STaiM Siuo. 

Monosilicate of Soda — with Alcohol of sp. gr. 0*840. 

14. — 100 pts. of a solution containing 4*2 p. c. of ^auo Biios, — with 40 of 
alcohol, — ^gave 5 pts. of a liquid precipitate containing 42 p. c of 
KaiwSiife* 
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15,0. — 100 pts. of a solation conUining 5 p. o. of JTaiw Biiosr-witli 20 
of alcohol, — gave 2*16 pts. of a flocculent, insoluble precipitate, con- 
taining, besides earthy matters, 18 p. c of JTaiotSiMi. 

16,6. — 108 pts. of the supernatant liquor of a, — with 21 of alcohol, — 
gave 6*8 pts. of a liquid precipitate containing 41*5 p. c of lifsiod Sim. 

SesquisilieaU of Soda^ — with Alcohol tf $p, gr, 0*840. 

16. — 100 pts. of a solution containinfl^ 23 p. o. of JTaioo Siiss, — with 40 of 

alcohol, — gare 42*5 pts. of a liquid predpitate containing 46 p. c. of 

fTsioe Siifo. 
17. — 100 pts. of a solution containing 4*6 p. c of jTaiw Bins, — with 40 

of alcohol, — gave 4*4 pts. of a soft precipitate containing 48 p. c of 

JfatteSiifs. 

SeaquUilicaU <^ Soda^ — with Alcohol ofip. ^. 0*870. 

18, a. — 100 pts. of a dear crude waterglass solution containing 14 p. c 
of fTaioo SiiMi — with 10 of alcohol, — gave a bluish gray precipitate in 
which there were 4 pts. of mother liquor and 0*5 pts. of Oa te$ JkU 

of. — 104 pts. of the filtrate of a, — with 25 of alcohol, — ^gave 28*2 pts. of 
a thin liquid precipitate containing 42*3 p. c. of fTaiM SUm* 

5. — 111 pts. of a solution made from the product of a', and containing 
10*5 p. c of JTaiw 5iis», — with 10 of alcohol, — gave a white precipitate 
in which there Were 2*6 pts. of mother liquor and 0*45 pts. of Su Jfai 
Sist with traces of lime and iron. 

y. — 119 pts. of the filtrate of h, — with 83 of alcohol,— gave 10*4 pts. of 
a liquid product containing 45*4 p. c. of ffaiw Sins* 

e. — 75 pts. of a solution made from the product of 5^, and containing 
11*3 p. c of jiTatM SiiM, — with 9 of alcohol, — gave, after standing some 
hours, a very white precipitate in which there were 0*519 pts. of 
mother liquor and 0*11 pts. of Si tlu Sii with a trace of lime. 

d. — 83 pts. of the filtrate of c, — with 20*5 of alcohol,— gave 12*75 pts. 
of a thick liquid product containing 51*4 p. c. of JTaiio Sim. 
This predpitate was free from chlorid and showed but a very faint 

trace of sulphate, while the original solution used in a, contained 0*7 

p. o. of dry sul^^ate and 1*4 p. c. of chlorid of sodinro. 

a.— 49 pts. of a solution made from the product of c', and containing 
12*85 p. c of JTaiM Bh7s« — with 5 of alcohol,— ^ave at once a slight 
white precipitate in which there were 0327 pts. of mother liquor and 
0*038 pts. of Sit Sfaii 3iss with a sliebt trace of lime. 

<{'.— 53 pts. of the filtrate of <^,— wHh 16 of alcohol,— afforded 12 pts. 
of a soft solid product containing 48*6 p. o. of l^atoe Sim. 

#•—46*5 pts. of a solution made from the product of d^^ and containing 
11 p. c. of iTsMD Shaft— ^with 16 of alcohol,-— gave 9*5 pts. of a solid 
product containing 45*5 p. c of fTatoo Biaii* 

Sesquiiilicate of Soda and Nitric Acidj — with Alcohol of $p, ^, 0*849. 

20. — 59 pts. of a solution containing 19 p. c. of jfaioo BIim, were mixed 
with 41 pts. of 5 p. a nitric acid so as to neutralize one third of the 
alkali. Before any farther change ensued, 23 pts. of alcohol were 
added. The hard, soluble deposit amounted to 20*4 pts. 



Digitized by VjOOQ IC 



82 /. M. Ordway on Waterglass. 

This was subjected to three purifying fractional precipitations, — as in 
10, — and two subsequent integral precipitations, and finally yielded three 
parts of a very hard product which afforded a clear solution with (bur 
times its weight of cold water, — all beinff taken up except a thin external 
film of silica. The clear liquor gave with chlorhydric acid 10*161 p. c. 
of silica and 4*504 p. c of chlorid of sodium, indicating 62*2 p. c. of 
ifTaioo Sbot in the final precipitate. 

In rendering waterglass more silicious by a partial neutralization of the 
base, it is necessary to precipitate with alcohol very soon afber the addi* 
tion of the dilute acid ; otherwise, under the influence of the neutral 
salt formed, the silicate gradually undergoes a change of state and finalllr 
gelatinizes. Nitric acid is peculiarly suitable for withdrawing the alkaliy 
because the nitrates have less modifying power than most other salts. 

7 : 4 Silicate of Soda^^with Alcohol ofsp. gr. 0*842. 

21, a. — 100 pts. of a solution containing 08 p. c. of j^'aiw Siivit — with 10 
of alcohol, — gave 4*55 pts. of a flocculent soluble precipitate contain- 
ing 45 p. C. of JTaioo Sim. 

5. — 00 parts of the supernatant liquor of a, — with 10 of alcohol, — ^gave 
8 pts. of a hard precipitate containing 50*5 p. c. of ]&aioo SisiT* 

c. — 100 pts. of the supernatant liquor of 6, — with 10 of alcohol, — gave 
2*24 pts. of a soft precipitate containinff 50 p. c. of JTaiw SiiM. 

rf. — 105 pts. of the supernatant liquor of c, — with 20 of alcohol, — gave 
0*67 pts. of a very soft precipitate containing 57 p. c of JTaiw Siim* 

e. — 123 pts. of the supernatant liquor of cT, — with 24 of alcohol, — ^gave 
0*76 pts. of a liquid precipitate containing 52 p. c of l^Taioo Siim* 
The remaining alcoholic hquor contained 0*5 pts. of JTaioo Siis* 

Bitilicate of Soda^ — toiih Alcohol of tp. gr, 0*824. 

22,0. — 100 pts. of a solution containing 10 p. c of iSTsiw Biim, — ^with 7 

of alcohol, — gave 0*5 pts. of a hard precipitate insoluble in water. 
h. — 102 pts. of the supernatant liquor of o, — with 10 of alcohol, — ^gave 

12*8 ptB. of a hard, soluble precipitate containing 47*4 p. c of ifaiM 

Bitn. 
c. — 08 pts. of the supernatant liquor of 6, — ^with 10 of alcohol, — ^gave 

2*75 pts. of a soft precipitate containing 47*4 p. c. of JTaiw Sins* 
23,0. — 100 pts. of a solution made from 22 5, and containing 10 p. c of 

ifTam Sitss, — with 7 of alcohol, gave 1*7 pts. of an insoluble precipitate 

containing, besides earthy matter, 78 p. c. of t^Am Sis7». 
5.— 05 pts. of the supernatant liquor of a, — with of alcohol — gave 11*2 

pts. of a hard, soluble precipitate containing 42 p. c* of iSTaiot Bins. 
e. — 88 pts. of the supernatant liquor of 5, — with of alcohol, — ^gave 2*1 

pts. of a soft precipitate containing 60 p. c of JTsiw Bit»* 
d, — The supernatant liquor of c, — with pts. of alcohol, — ^gave 0*7 pts. 

of a soft precipitate containing 48;5 p. c. of ifTaioo Biaoo. 
24. — 100 pts. of a solution made from 23 (, and containing 10 ]>. c of 

titim Bis»t— with 20 of alcohol, — gave 16*5 pts. of a soluble precipitate 

containing 44 p. c. of fTam Biiic* 
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BisUicate of Soda, — with Alcohol of 9p, gr. 0-840. 

26. — 100 pts. of a solution containing 1 p. c. of Sfaioo Siau, — with 60 of 

alcohol, — ^gave a slight, insoluble, pulverulent precipitate containing 

J^aioo 3i4i4. 
26. — 100 pts. of a solution containing 1*9 p. c. of iSTaioo 5i«i4, — with 40 

of alcohol, — ^gave 1*1 pts. of a hard precipitate containing earthy 

matters and §aioo SUts. Out of this boiling water dissolved nearly all 

the soda and one fourth of the silica. 
27. — 100 pts. of a solution containing 8*46 p. c. of Saiw Sbn, — with 40 

of alcohol, — gave 4*6 pts. of a hard precipitate, soluble in cold water, 

and containing 61 p. c of ^aioo Sissr. 
28. — 100 pts. of a solution containing 84*6 p. c. of iftTaiot Bisi4i — with 40 

of alcohol,— ^ve 68*6 pts. of a hard precipitate containing 62 p. c of 

^aioo SisiT* 

Ferruginous Silicate of Sodoy — with Alcohol ofsp, gr, 0*824. 

29, a. — ^Into 40 pts. of a solution containing 28*6 p. c of t{Mn SiMt were 

stirred 00 pts. of a solution containing 1*1 p. c of drj protosulphate 

of iron. The protoxjd of iron was almost entirely taken up. The 

filtered liquor was perfectly transparent and of a very deep blue black 

color. 
98 pts. of this filtrafte, — with 10 of alcohol, — gave 4*7 pts. of a blue 

gray precipitate containing, besides the silicate of the mother liquor 

soaked up, 4 1*7 p. c of t^i fTa* Shs. 
h, — 80 pta. of the colorless supernatant liquor of a, — with 11 of alcohol, 

— ^gave 7 pts. of a soft, soluble precipitate containing 46 p. c of IHzm 

Siisi* 
c — 84 pts. of a supernatant liquor of 6, — with 21 of alcohol, — gave 8*6 

pts. of a very soft precipitate free from iron, and containing 47 p. c. of 

fTaioo 3ii78* 

In investigating the nature of alkaline silicates it is, for some 
purposes especially important to eliminate the last traces of for- 
eign matters. For instance, a crude article which is already 
more or less charged with lime, alumina, or iron, has its power 
of dissolving metallic oxyds greatly impaired. And again, one 
may be easily deceived as to the highest possible relative pro- 
portion of silica capable of entering into complete solution. 
Thus Fuchs could not get much beyond ^2 Sis , and even this he 
describes as being usually somewhat lacking in clearness— 
. " gewohnlich etwas triibe oder opalisirend."* And Forchham- 
mer says : — " Silicate of potash in which the oxygen of the acid 
is eight times as great as that of the base, is still soluble ; but 
the slightest additional quantity of silica is no longer dissolved."t 
They both evidently overlooked the disturbing influence of 
minute portions of earthy matter. For in reality, by operating 

♦ Op. sapra cit— p. 16. f Pog^endorff's Annalen,— nar, p. 841. 

Am. Jotm. Sci.— Sboond Smribs, Vol. XXXIII, No. 97.— Jak., 1802. 
5 
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with a well parified silicate, it is possible to get at least as far as 
&3it or fTaSit, and have a solution perfectly transparent 

Crude waterglass, unless it is made in unalterable vessels and 
from absolutely pure materials, is sure to contain more or less 
saline and earthy impurities. But it appears from the foregoing 
experiments that these contaminations may be got rid of by 
several properly conducted precipitations, — the salts remaining 
in the alcoholic liquors while the earthy and metallic oxyds are 
withdrawn by the first small fractional deposits. We have 
therefore in this process a ready means of obtaining a waterglass 
of the utmost purity and of almost any required composition. 
And it is far easier thus to separate the extraneous substances 
from a roughly made silicate tnan to observe the many precau- 
tions required m preparing a pure product with pure ingredients. 
Considering the small proportion of alcohol needed, and the 
ease of recovering even this by distillation, the cost appears so 
moderate that the manufacturer might be warranted in resorting 
to a single precipitation when a nice waterglass is wanted for'use 
in the arts. In such a case it will do to operate on a tolerably 
strong solution, say one containing twenty per cent of solid 
matter. But it should be observed that weaker liquors allow of 
a more intimate commingling of the alcohol and are more likely 
to retain the foreign salts. Therefore when the chemist would 
suit his own rigorous demands, he may advantageously take 
solutions containmg not more than ten per cent of dry silicate. 
To ten parts of the liquor may be added, at first, one part by 
weight of strong alcohol, and before filtering, the mixture should 
be allowed to stand several hours in order to give the reluctant 
precipitate a chance to get fully segregated, fiiejecting this first 
deposit which contains most of the earthy matters and very little 
of the alkaline silicate, add to the filtrate twenty parts of alcohol, 
and the larger part of the waterglass will be thrown down. 
When the product is rich in silica, it is quite voluminous at first 
but gradually contracts and becomes more or less coherent. 
After a rest of six hours or more, the alcoholic liquid being 
carefully decanted, the silicate, if solid, may be spread on ab- 
sorbent paper and allowed to drain as long as it will remain 
without adhering to the paper. The mass thus deprived of 
mother liquor, can then be dissolved in four times its weight of 
water and carried through the same round of treatment as before. 
The result of this second series of operations will, in most cases, 
be found almost entirely free from impurities; but, if need be, a 
third or even a fourth course of fractionizing, may be resorted to. 

Liquid precipitates are often milky at first, on account of the 
incomplete separation of the last portions of mother liquor, but 
they soon become clear by standmg in a warm place. Solid 
products are commonly opaque and acquire their proper trans- 
parency only on being thoroughly drained. 
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The quantitj of silicate which remains dissolved in the super* 
natant alcohonc liquid, is always exceedingly small but is some- 
what increased by heat For often a mother liquor which is 
quite milky when first decanted, becomes perfectly transpa* 
rent by being warmed a few decrees, and the opacity reappears 
on cooling. Indeed a nicely balanced solution of this kind, is 
quite sensitive to changes of temperature in the room. The 
nearer we get to an entire precipitation of the silica, the more 
apt is the remaining liquid to exhibit such alternations of opac* 
ity and clearness. 

The silicates containing less than 170 eq. of silica to 100 eq. 
of alkali, are usually thrown down in the liquid state; those 
more silicious yield solids of greater and greater firmness as the 
relative proportion of silica increases. But all these hard pro* 
ducts belong to the same class of solids as pitch, — that is, heaped 
up fragments will, in the course of time, flatten themselves out 
and form one united cake. 

It is obvious from the above examples that the more any 
given waterglass solution is diluted before adding alcohol, the 
greater will be the relative amount of silica in the precipitate. 
And thus by mere precipitation under varied conditions, we may 
get an unlimited number of differently constituted silicates. 
But while the ratio of acid and base admits of an infinite diver- 
sity, the quantity of water in the principal products appears to 
be nearly constant, generally amounting to not far from fifty 
percent 

In this respect waterglass differs from the proper salts, many 
of which alcohol throws down combined or associated with an 
amount of water varying according to the proportion of spirit 
used. Thus 100 parts of a solution containing 10 p. c. of dry 
carbonate of potash, on being treated with alcohol of sp. gr. 
0-820, gave with 

60 of alcohol no precipitate. 
70 ** a slight •♦ 

100 ^ 17'8 p^tB of a liquid containing 26 p. c & 

120 " 20'8 u tt ** 29 " 

140 •* 21-7 •• « "80 ** 

190 •* 23-2 « ** •* 82 •* 

200 " 21-1 •* " « 88 •* 

400 •* 88' " •* •* 88 •* 

Carbonate, sulphate, and stannate of soda afford liquid pro- 
ducts with a certain amount of alcohol, but with a larger quan- 
tity they yield crjrstals. 

Solutions containing even as much as ten per cent of any of 
the salts commonly occurring in the crude alkaline silicates, are 
not immediately affected by a moderate addition of alcohol. 
Hence it is not at all strange that the greater part of these salts 
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remaiDS in the supernatant liquor while the^waterglass is almost 
wholly precipitated. 

I have not ye^ made a suflScient number of experiments to 
determine whether alcohol withdraws a part of the alkali from 
such weak combinations as the stannates, aluminates, and zin- 
cates ; but so far as is known at present, the silicates are alto* 
^ether peculiar in their susceptibility of partial decomposition* 
Their behavior with alcohol bears a remote resemblance to that 
of the bismuth salts with water. On the one side, however, 
amorphous substances give indefinite products; on the other 
crystallizable bodies yield definitely constituted precipitates. 

Considering the large proportion of silica capable of being 
retained permanently in solution by a little alkali, the disturbing 
influence of foreign matters such as earths and neutral salts, ana 
the gummy character of the silicates, — we find in the water- 
glasses a reverse parallelism to the soluble basic salts of the 
sesquioxyds and binoxyds; — the excess of base in the latter 
having the same effect as the excess of acid in the former. And 
instead of being regarded as real salts or mixtures of salts, they 
ought perhaps to be looked upon as combinations of active 
silica with some normal silicate, — like NaO, SiO., which one or 
two chemists have obtained distinctly crystallized. 

As many of the supposed chromates of chrome, have vanished 
under the critical examination of Messrs, Eliot and Storer,* so 
it will doubtless be found that not a few other amorphous pre- 
cipitates commonly laid down as definite substances, are mere 
chance combinations. And to avoid a needless multiplication of 
such encumbrances to the records of science, it would be best 
not to attribute a rational formula to any of the silicates of 
potash or soda till it can be shown to be crystallizable or to have 
a constant composition under varied influences. 

Maochester, New Hampshire, Sept 1861. 



Abt. IV. — On the Unity of Oeohgical Phenomena in the Solar 
System; by L. Sjemann. 

[From the Bull de la Soc. Geologique de France for Feb. 4, 1861 ; translated bj 
T. Sterbt Hunt, M.A., F.R.S.] 

The observations upon the solar eclipse of July 18, 1860, 
have given rise among astronomers and physicists to some in- 
teresting discussions upon the nature of the sun, which seem to 
merit the attention of geologists. The opinion hitherto generally 
adopted is founded upon the view suggested by Arago firom his 
observations concerning the spots upon the sun. This great as- 

* Proc. American Academy (1861), v. p. 192. 
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tronomer conceived that by admittiDg a daxk nucleus surrounded 
by a luminous atmosphere or photosphere, it would be easy to ex- 
plain the luminous pnenomena presented by the sun.* On the 
other hand Leverrier from the observations made in Algiers by 
the scientific commission from the Paris Observatory maintains 
that the sun is luminous from the incandescence of its nucleus, 
and that the variations in the intensity of the light at its surface 
may be explained by atmospheric perturbations similar to tiiose 
of our own atmosphere. Mr. Leverrier is led to admit for the 
sun, at least two atmospheres different in nature and in density, 
and it is principally with regard to the external envelope, or 
roee-colored atmosphere, which gives rise to the flames or lumin- 
ous protuberances, that there exists a difference of opinion 
among observers. 

Other observations of a very different nature give a strong 
support to the conclusions of Leverrier ; the remarkable discov- 
eries of Kirchhoff and Bunsen upon the dark lines in the solar 
spectrum, have enabled us to submit the solar atmosphere to an 
optical analysis which makes known its chemical composition, 
and shows it to contain several alkali-metals, including sodium 
and calcium, which can only exist there in the state of gas or 
vapor. The discussion of this interesting subject belongs espe- 
cially to chemists and physicists, but geolo^sts may be per- 
mitted to express their sympathy for that view which accords 
the best with the theory that forms the basis of their science, 
and is, moreover, entitled to a certain authority among mathe- 
maticians and astronomers, inasmuch as it bears the name of the 
illustrious Laplace. 

All modem geological theories implicitly admit the unity of 
our planetary system, in so far as that they suppose the sun, the 
planets and their satellites, to have been formed from one prim- 
itive substance ; their very variable densities only show that the 
constituent elements are grouped in varying proportions.f It is 
not necessary to suppose that each body of the system presents 
exactly the same chemical combinations as are known on our 
globe, for affinities will vary with the temperature and the den- 
sities of the elements, but we may admit that a portion of any 
one of these celestial bodies brought to the surface of our earth 
and there subjected to terrestrial influences, would in obedience 
to the chemical affinities which here prevail, be at length con- 
verted into a portion of earth. 

This unity of origin once admitted there is no longer any 
reason for denying the analogy if not the identity, of the phe- 

[* This view of the constitution of the snn, bo ingenionsl^ defended by Aniffo, 
(«ee Annuaire du Bureau den LongUudei for 1842, p. 510.) is by him there called 
the theory of WiUiam UerBcfael, who appears to have fini dearly defined it— 
Trandator,'\ 

t [Or in different degrees of condensation.— IVafw^a^pr.] 
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nomena which have accompanied the formation of the sun and 
the planets, at least of those whose density approaches the nearest 
to that of the earth. All of them must have passed by cooling 
from a state of igneous fluidity to a solid condition, and their 
present state will depend upon the greater or less facility which 
their volume and their composition will have offered to the pas- 
sage of heat The chemical composition bein^ the same, the 
duration of the geological epochs upon each planet will have 
been nearly in a direct ratio to its volume, setting aside certain 
corrections of which it is not necessary at present to discuss the 
elements. The low density of the sun, which is little greater 
than that of water (0*262 that of the earth,) would lead us to 
suppose the existence there of a peculiar condition of things ; 
science has, however, as yet no means of appreciating the action 
of a heat so excessive as that which is required to maintain the 
alkali-metals in a gaseous state, and it appears possible that 
if the temperature of the sun were reducea to that of the earth 
its density would also be approximated to that of our planet 
However this may be, the analogies of Leverrier's theory with the 
observations of geologists are too important as showing the con- 
nection between the two great branches of natural science, not 
to encourage geologists to further inquiry in the same direction, 
and it is with this object in view that we have been led to the 
following reflections. 

We admit a similar geological (or chemical) constitution for 
the various bodies of the solar system, and from this conclude 
that the phenomena which have accompanied their formation 
and their successive transformations, must have been similar. 
Thus the planets and satellites whose density is near to that 
of our eartn may be supposed to have passed through the dif- 
ferent stages of liquid and solid incandescence, of the successive 
liquefaction of portions of their gaseous envelopes, and to have 
finally been the seat of an organic creation. 

Of these planetary bodies the best known to us is the moon, 
and we shall now inquire to what extent our slight knowledge 
of it is in accordance with the observations made on our earth, 
and with the present state of the sun as supposed by Mr. Lever- 
rier. It is well known that astronomers, so soon as they became 
possessed of good telescopes, discovered mountains and plains (or 
seas) on the surface of the moon, and the immediate application 
of these names shews the great resemblance which was sup- 
posed to exist between the surfaces of the moon and the earth. 
It does not appear surprising that the form of the lunar moun- 
tains should be met witn among only a small number of those 
on our planet, and physicists easilv explain the greater eleva- 
tion and the steep declivities of the fermer by the comparatively 
feeble action of the centripetal force at the moon's surmce. But 
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one of the gravest objections to the idea of a commoD origin of 
the moon and the earth is the apparent absence of water and air 
from the surface of oar satellite, thus seriously embarrassing 
those geologists who attribute terrestrial volcanic phenomena to 
the intervention of these expansible elements. 

If however we admit for the earth and the moon an identi- 
cal and simultaneous point of departure we can understand that 
their cooling has taken place at a rate nearly proportioned to 
their volume. That of the moon being about two hundreths the 
volume of the earth, its temperature, if we admit an equal con- 
ductibility, will have decreased with a rapidity fifty times greater, 
so that the geological epochs of the moon will have been in the 
same proportion shorter than the corresponding epochs on the 
earth, up to the time when the solar heat began to be an ap- 
preciable element. The moon has then advanced much more 
n^idly than the earth in the series of phenomena through which 
both must pass, and we may therefore logicallv suppose that 
our globe will one day offer the same general characters as are 
now presented bv the moon. 

We believe then that the water which covers the surface of 
the earth and the air which surrounds it will one day disappear, 
as a necessary consequence of the complete cooling of the inte- 
nor of our planet. Bocks, with few exceptions, readily absorb 
moisture, and the more crystalline varieties are the most porous ; 
we need not, however, consider the quantity of water which 
rocks may imbibe in this way, for the total amount of this ele- 
ment on the earth's surface is so small when compared with the 
whole mass of the globe, that the ordinary processes of chemical 
analysis would not detect its presence. If we take the mean . 
depth of the ocean at 600 meters* (=1968 feet), its weight will 
be equal to one twentv-four-thousandth of the earth, wmch be- 
ing reduced to decimals, would give for 100 parts. 

Earth, M*M68 

Water, - - - • : -0042 

In the Bulletin of the Geol. Society of France, (2d series, voL 
X, p. 181,) Durocher has published a series of experiments made 
to aetermine the quantity of water in those minerals which enter 
into the structure of rocks, such as the feldspars, micas, horn- 
blende and pyroxene, and which are regarded as anhydrous in 
composition. These minerals were reduced to coarse powd^ and 
exposed to moist air, the proportion of water being determined 
both before and after; it will be sufficient for our purpose to 
give the amount of water found after exixwure. The orthodase 
of Utoc5 absorbed in this way 041 for 100 parts, while the mean 

• This depth is deduced from the comparison of the relative areas of land and 
water wbibh are taken as 1 : 8, the eleyation and depression of the snrlaoe beioff 
assumed as proportional to the square roots of their sorlMes. (Saigej, Phytique & 
Glob€, 289.) The depth of the Pacific Ocean as deduced bj Bache from the earth- 
ipiake wave of Pec. 1864, was about 18,000 feet— (This Jour. [2], xxx, 88.)— Ena. 
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of seven other varieties of the same species was 1*28, and that of 
thirty specimens of various substances 1-27. We have already 
seen that if the whole of the ocean were to be equally distrib- 
uted throughout the earth this would contain only 0*0042, or 
100 times less than the least hygrometric of the feldspars. It is 
probable that the water of the ocean thus absorbed would enter 
into chemical combination ; at all events it would occupy a space 
much less than the pores produced by the shrinking of the 
rocks. 

If, now, we attempt a similar calculation for the atmosphere, 
we find that in supposing a height of eight kilometers, the total 
volume of the air which surrounds our globe, brought to the 
density which it has at the surface, would be about four mil- 
lions of cubic myriametere, the volume of the earth being equal 
to 1088 millions, or 270 times that of the air, so that a contrac- 
tion of the primitive volume producing a vacuum of four thou- 
sandths {jiz) would be more than sufficient to absorb the whole 
of the atmosphere. (In calculating the volume of the atmosphere 
we have multiplied the surface of the globe in square myriame- 
ters. by 0*8, which gives a sufficiently accurate result, the more 
80 that the density of the air in the interior of the earth will be 
everywhere greater than at the surface.) 

It now remains to be seen whether the assumption of a 
shrinking of four thousandths can be justified by analogies. In 
the want of direct determinations of the porosity of crystaHine 
rocks, upon which subject I am not aware of any published exr 
periments, the observations upon the fusicm of rocks, and the 
aetermlnations of their densities in the crystalline and vitreous 
states admit of an indirect application to the Question before us. 
The experiments of Charles Ste. Claire Deville in the Oomptee 
BenduatoT 1845, and of Delesse in the Bulletin for 1847, agree so 
closely in this matter that we give them the preference over 
^ose ot Bischoff, published in 1^. Deville and Delesse found 
that the fusion of rocks yields glasses whose density is generally 
inferior to that of the rock in the crystalline state. This diminu- 
tion for granite is equal to from nine to eleven hundreths, and it 
is evident that such a glass passing to a crystalline state and re- 
taining its volume must present vacant spaces in direct propor- 
tion to the augmentation of densitv, that is to sa7, equal to about 
one-tenth of its v<^ttme. If we take the mean densitv of granite 
at 2*60, it might with such a degree of porositv imbibe 8*9 parts 
in 100*0 of its weight of water. This shrinking of one-tendi 
is no exaggeration, and such a rock would still be a good build- 
ing matenal, although containing twenty-five times more vacant 
space than our calculation requires. 

The vitreous state of a body is nothing more than a fixing of 
its molecules in the positions which belong to them in the liquid 
state^ and probably represents the liquid, in its greatest degree 
of density. The crystallization of barley sugar, of wrought iron. 
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and of Beamnnr's poToelain, are striking examples of the ten- 
dency of molecules to group themselves in crystals even in the 
midst of solid masses, and we can thus readily understand the 
absence of vitreous substances among the older crystalline rocks. 
The great difficulty is to determine with exactness the propor- 
tion of the vacant spaces resulting from this change, since these 
will vary for each body, and probably also with the volume of 
the mass. Sulphur fused in an open vessel crystallizes slowlv, 
the level of the liquid sinks a little, and after complete solidin- 
cation the surface is covered with hollows resulting firom the 
shrinking, whereas if cooled in a spherical shape these cavities 
would naturally be formed at the centre. Water and bismuth 
a9 is well known, behave in a very different and remarkable 
manner, the first dilating eight or ten hundredths at the mo- 
ment of congelation, and tne second one fifty-third. The only con- 
clusion to be drawn firom these facts is that each body in solidifi- 
cation behaves in a different manner, and that for the solution of 
the question before us, we can only take into account the well 
known porosity of rocks. The proolem, however, appears to me 
one of great importance in connection with theoretical geologv ; 
if we a£nit with Deville that at the moment of crystallization, the 
density of rocks is in all cases augmented, we are forced to con- 
clude that all the crvstalline masses formed at the sur&ce of the 
liquid globe must have sunk and accumulated at the centre. 
The effect of a similar action has been shown by physicists, who 
have demonstrated that the cold of winter would fireeze our 
lakes and rivers from the bottom if the ice sunk at the moment 
of its formation, as would the solidified parts of a lake of molten 
sulphur. We should then have in place of a liquid globe sur-: 
rounded by. a solid shell, a mass solidified to the centre, a con- 
clusion which is perhaps more in harmony with the feeble and 
local action whicn the mterior is known to exert on the sur&ce. 
Since then the data are wanting to fix the amount of shrinking in 
the crystallization of rocks, we may find in an analogous phenom- 
enon some terms of comparison. The difference between the 
density of cast metals, and the same after hammering, can only 
arise from a contraction similar to that which takes place in 
igneous rocks. The surface becoming solid while the interior is 
yet liquid, the natural contraction of this portion is prevented, 
and firom this necessarily result vacant spaces in the mass, which 
are afterwards compreased by the action of the hammer. In 
calculating from the differences in density the volume of the 
vacant spaces thus produced, we find for iron a contraction of 
(K)75, for nickel 0045; for aluminum 0*041 ; for copper 0011 ; 
for gold 0*005, while the contraction of the earth necessary to 
absorb the whole atmosphere, would be only 0*004. From this 
it results that an ingot of gold, the most solid obtained by the 
Ajc Joux. Sol^Sboond Ssribs, Vol. XXXm, Na 97.^Jan., 186Si. 

a 
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fbdon of a metiali contains more vacant space in proportion to its 
volume than would be required in the globe for the absorption 
of its gaseous envelope ; it is scarcely possible that any cnystal- 
line rock should be wanting in this slight de^ee of porosity. 

From the preceding considerations, the successive absorption 
K)f the air and water by the solid portions of the globe becomes 
in the highest degree probable, and we may conclude that our 
tearth wOl one dav present that same total absence of ocean and 
Aknosphere which we now remark in the moon. It is evident 
dihat this progress of the waters towards the earth's centre must 
thftve long been in operation, and it becomes interesting to con- 
flider the effect which this must have had upon the level of the 
«oean. Let us suppose that the rocks near to the surface of the 
•earth contain one nundredth of water, a proportion which from 
the .above calculation will not be regarded as excessive, and that 
the water moreover does not exist in this proportion at a depth 
beyond that at which the terrestrial heat equals 100 degrees 
centigrade. If we take the augmentation of heat in descending 
to be one degree for thirty-three meters this will give a depth of 
abo«t 3000 meters, while one part of water by weight in one 
hundred parts of a rock whose density is equal to 2*5, will cor- 
respond to a volume of one-fortieth. We shall now calculate 
the valume of this external layer which we have supposed to be 
thus impr^nated with water, r^arding it as a prism having for 
its base the surface of the earth, with a height of 3000 meters, 
which would give a mass of 1,630,000 cubic myriameters, con- 
taining 38,000 cubic myriameters of water. The total volume 
of the ocean being one forty-eighth thousandth that of the 
globe, or 225,000 cubic myriameters, it follows that this layer 
of 3000 meters of earth would contain a volume of water equal 
to one-sixth of the present ocean. Whatever may be the real 
value of these figures which we have adopted to render the 
demonstration more clear, the interest and importance of this 
inquiry is evident 

I am convinced that the ultimate complete cooling of the inte- 
rior of the earth is inevitable. We may affirm on general princi- 
ples that between two media of different temperatures separated 
by a layer of rock which is a conduoter of heat, an equilibrium 
-^iirill at length be established. It ia probable that this cooling is 
however to a great extent, effected by the innumerable currents 
of water and gases which circulate m every direction through 
ihe interior of the globe, and of which volcanic eruptions, hot 
springs and suffioni are only the more violent manifestations 
attaining the earth's surface. The recent ingenious experiment 
of Daubrfe has shown us that water may be drawn by capillary 
force towards spaces heated much above its boiling point The 
water thus conveyed, in passing into the state of vapor does not 
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everywhere produce yolcanic phenomena, for these probablv- 
require the concurrence of conditions which are not often found. 
The aqueous vapor will ordinarily ascend to colder portions of 
the earth's crust and there yielding its heat to the walls of the 
fissures will flow back in the liquid state to the source of heat to 
repeat the same process, while on the other hajid currents of 
cold water will absorb the heat thus conveyed to the rocks and 
bring it to the surfice by thermal springs. 

The general permeability of rocks is so well admitted by most 
geologists that 1 have not thought it necessary to seek for proof 
of it in the discussions of the present question; the brilliant con- 
ception of the metamorphism of rocks by the humid way, which 
has been so well maintained by the ablest chemists, is only pos- 
sible on this condition. The permeability of rocks also explains 
in a satisfactory manner the formation of agates, and of zeolites, 
arragonite and other minerals in the midst of the most compact 
basflJts, and of geodes of quartz in the Norwegian granites. We 
may also recall the artificial colors which are given to agates. 
Mr. Damour has even shown by a series of curious experiments 
that the water which is ordinarily considered as chemic^y com- 
bined in certain hydrated silicates, such as zeolites, may be in 
part extracted from them, and again restored without any ap- 
parent alteration in these minerals. 



Art. V, — Berberin in Hydrastis Canadensis; by F. Mattt«A, Ph.D., 

Chicago. 

Hydbastis canadensis L., commmonly termed Orange-root, or 
Yellow Puccoon grows in rich woods from New York to Wis- 
consin and southward. It is a low perenniel herb, which be- 
longs to the natural fiimily of the Eanunculacese. The root of 
this plant contains a large quantity of a yellow coloring mat- 
ter and its juice has indeed been used by the Indians to color 
their clothing yellow. It has been assertea also, that the Chero- 
kees used to employ it for the cure of cancers and other diseases. 
In regular medical practice the root itself was but little used, 
until the so-called eclectic and botanic physicians began to em- 
ploy it largely in their prescriptions. Of late even our regular 
physicians have begun to use an article, which was introduced 
Dy several parties under the &lse name of hydrastin. This so- 
called hydrastin is, as some experiments lead me to believe, not 
an isolated organic principle, but merely a dissicated alcoholic 
extract of the Orange-root and must accordingly be so denomi- 
nated. 

Hydrastis, however, contains an alkaloid and there are several 
methods mentioned by which it may be most conveniently ex- 
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traoted The eolectie Dispensatory gives one of those methods, 
according to which the powdered root should be extracted with 
alcohol. The tincture thus obtained is then evaporated, the 
residue mixed with water, the whole filtered and a quantity of 
hydrochloric acid added to the watery liquid, when a beautiful 
crystalline precipitate makes its appearance, which was assumed 
to be ike pure hydrastin. 

The circumstance, that this substance is precipitated from its 
solutions by a mineral acid, at the first glance makes its basic 
nature a little improbable. This circumstance combined with 
the &ct, that an organic elementarv analvsis of this substance 
does not exist, seemed to make it desirable to have its proper- 
ties a little better investigated 

In preparing the body in Question, I followed in general the 
above given directions. I modified the process merely by effect- 
ing the extraction in a hot- water percolator so that the alcohol 
was always in boiling condition. I found, that by this modifi- 
cation, tiie process was finished in a much shorter time and that 
less quantities of alcohol were necessary. The crystalline body, 
formed bv the addition of hydrochlonc acid, was collected on 
a calico filter, pressed and redissolved in boiling alcohoL The 
hot filtered solution readily deposits on cooling such an amount 
of crystals, that the whole seems to form one solid mass. These 
crystals were a^ain pressed and once more crystallized fix)m al- 
conol, after which they were considered pure. 

This substance forms, when dry, a light yellow powder, which 
presents under the microscope the appearance of prismatic crys- 
tals. It has a bright yellow color and a very intense bitter 
taste. It is inodorous and little soluble in cold water, to which 
it imparts, however, a deep yellow color. Cold alcohol dissolves 
also very little but it is readily soluble and in large proportions 
both in boiling water and in alcohol. These hot solutions ex- 
hibit a brown-yellow tint, while the cold diluted solutions are 
purely yellow. Neither litmus nor curcuma paper is affected by 
them. 

Coneentrated sulphuric acid dissolves it with olive green color 
and disengages hy(ux>chloric acid. 

Concentrated nitric acid produces a deep red solution under 
disengagement of nitrous acid vapors. 

It does not emit any trace oi ammonia, when boiled with a 
diluted solution of caustic potassa, but clots together and is trans- 
formed into a brown resinous substance, which adheres strongly 
to the sides of the vessel. This resinous body is insoluble in 
water but soluble in alcohol, to which it imparts a bitter taste. 

Heated with soda-lime it emits ammonia. 

Dry clilorine gas transforms it into a red body, which is readily 
soluble in water. 
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Poljsulphid of ammoniam, wHen mixed with a hot solution 
of this soKoalled hjdrastin prodaoes immediately a zed brown 
precipitate. 

Sulphate of copper is precipitated with a yellowish green; 
nitrate of silyer. cnlorid of zinc, corrosive suolimate, cmorate 
of potassa, and cnlorid of platinum with a yellow color. A solu- 
tion of bichromate of potassa when mixed with a solution of this 
body throws down an orange-yellow, oyanid of potassium an 
ochre-yellow and ferrocyanid of potassium a greeni^-ydlow pre- 
dpiUtte. 

W hen moderately heated it exhibits a deeper yellow tint ; the 
original bright yellow color is, however, restore on cooling ; if 
hefUed to a higher temperature it melts like a resin and leaves 
finally a light coaly resiaue. 

All these reactions coincide so completely with the reactions of 
muriate of Berberin, that I should not have hesitated a moment 
on this evidence alone to declare its identity with that alkaloid. 

(The fiaict that berberin is precipitated ut>m its solutions by 
hydrochloric add explains the peculiar method of preparation 
of hydrastin.) 

To quiet, however, all doubts, I undertook an elementary 
analysis of it, which lead to the following results : 

1. The nitrogen was determined by Will and Yarrentrapp's 
method. Before commencing the experiment^ I dried the sub- 
stance for 10 hours at a temperature of 100® C. The quantity of 
material employed amounted to 0416 granmies. It yielded 0*286 
ammonia^hlond of platinum. This corresponds to 8*563 per 
cent of nitrogen. Muriate of berberin driedTat 100® C. reqmres 
8*57 per cent 

2. The combustion for the determination of carbon and hy- 
drogen was made with bichromate of lead. 

0*440 substance dried at 100® C. yielded:— 

Carbonic add = 1*0450 which correBponds to carbon is 64*77 perct 
Water =0*2086 ** ** hydrogen =5*188 perct 

Muriate of berberin dried at 100® C. requires in 100 parts 
64*20 carbon and 4*841 hydrogen. 

8. The quantity of chlorine was found by precipitating the 
boiling solution of the substance with nitrate of silver. This 
.mixture was filtered, when still quite hot^ and washed on the 
filter with boiling water. 

The material aLo in this instance was dried at a temperature 
of 100® C. 

0*497 substance yielded 0*1725 chlorid of silver ; this corres- 
ponds to 8*579 per cent of chlorine. 

Muriate of Berberin requires 9*08 per cent chlorine. 

Berberin has been discovered thus far in different species of 
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the Berberideaa and in one or two speios of the Menispermead. 
This occurrence was one of the principal arguments^ witn which 
the union of these two &niilies in one under the name of Goo* 
culine» was justified. 

It is, as &r as I am aware, the first instance that this interest- 
ing body has been found in a plant, which belongs to the Ba* 
nunoulaceae. This circumstance is, therefore, a proo^ that even 
true alkaloids may occur in several plants which belong to di/- 
ferent families. 

Chicago, niinois, October, 180L 



Abt. VL — Bemarks on ihe Age of the so-called " Leclare Lime- 
stone ^^ and ^^ Onondaga SdU-Oroup^^ of the Iowa Beport; by 
A. H. Worthen. 

In the very able report on the Geology of Iowa, Prof. Hall 
separates the limestones at Leclare firom the Niagara group with 
which they might seem to be connected, and, mainly on litho- 
logical grounds, assigns them to higher positions as additional 
members of the Upper Silurian series ; expressing the opinion 
at the same time, that they are the stratigraphical equivalents of 
the limestones of Gault in Canada, and of the Onondaga Salt 
Group of the New York Series. 

We desire at this time to offer some reasons which seem to us 
conclusive, for including all the limestones at Leclare in Iowa, 
and Port Byron on the opposite side of the river in Illinois, as 
a part of the Niagara Group. 

While engj^ed in constructing a section along the eastern 
shore of the Mississippi in the Autumn of 1858, in the prosecu- 
tion of the Geological Survey of Illinois, we made an extensive 
collection of the fossils which characterize these limestones both 
at Port Byron and Leclare, and from the hurried examination 
we were enabled to give them while upon the ground, we were 
led to seriously doubt the correctness of Prof. HaH's conclusions 
in relation to the age and true position of these beds. But the 
subsequent loss of the entire collection made at that time, by the 
burning of the fireight depot at Springfield where they were 
stored, prevented any comparison of these fossils with those 
firom other localities of Niagara age, and thus arriving at a satis- 
fectory determination of the true position to which these lime- 
stones should be assi^ed. 

Subsequently, on visiting the quarries at Bridgeport near Chi- 
cago, we were strongly impressed with the marked resemblance 
wmch the rocks presented at this point, to those at Leclare and 
Port Byron. At both localities the rock appears as a concretion- 
ary or amorphous mass of limestones, somewhat brecciated; with- 
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out any regular lines of bedding or stratification, but presenting 
planes of cleavage or £eJs6 stratification at every conceivable 
angle to the horizon. It possesses a porous or vesicular structure, 
resulting mainly from the decomposition of its numerous fosmls, 
and has an ashy gray color inclining to bufil At Bridgeport the 
rock contains casts of Oaryocrinus omatus, Ichihyocrinus Icevis, 
JEucalyptocrinns deoonta and MyaMna mytiliformis in abundance, 
clearly establishing its age to be the same as the Niagara Group 
of the New York series. 

During the past season we have revisited the localities on the 
Mississippi, and at the lime kiln quarries just above Port Byron, 
we found Pentamerua obJongus in abundance in the lower part 
of the bed, and although this fossil does not seem to occur in 
every portion of the mass, there is a Bryozpid form associated 
with it, resembling the Dictyonema reiiformis of the New York 
Eeport, which is found throughout the mass both at Port Byron 
ana Bridgeport. We also found Myalina mytiliformia, t^rophome- 
na depressa, a small Pmtamerus like P. galecUus and three or four 
species of chambered shells belonging to the genera Orthoceraa 
and Oyrtocerasj common to both localities. Indeed on placing 
the fossils fix)m Brid^port and Port Byron together, it seems to 
us that no palsBontologist could resist the conviction that the 
beds at these localities belong to the same horizon. The fact 
that the crinoids of Bridgeport have not been found at the other 
localities does not appear to us to militate greatly against the 
conclusion to which we arrive in relation to the equivalence of 
the beds, inasmuch as this class of fossils is more generally 
restricted to certain localities from the gregarious habits of these 
animals, than the Mollusca and the Corns. 

The evenly bedded limestones which Prof. Hall refers to the 
age of the Ononda^ Salt Group, although appearing in consid- 
erable force on the Iowa shore, have not jet been met with in 
Illinois, and they appear to be intercalated m the irregular bedded 
portions of the mass, instead of being distinct from, and overly- 
mg the same, as he supposed. They appear at two localities on 
the west side of the river, one exposure being near the centre of 
the town on the main street running parallel to the river, and 
the other on a small creek about hidf a mile above. At both 
these localities, the regularly bedded brown magnesian limestones 
are oveiiaid bv the irregularly bedded, ash colored rock already 
described. The regalarly bedded lasers present the usual IHho- 
logical characters of the Niagara Limestone as it appears in 
Northern Illinois and Iowa, and according to the analysis of 
Prof. J. D. Whitney, (see Vol. i^ Part 1, Geology of Iowa, p. 869 
and 870,) does not diner matenally in its composition from that 
rock. The entire thickness of the beds exposed at Port Byron 
and Leclare does not appear to greatly exceed a hundred feet 
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We regard the correct determination of the geological horizon 
to which these beds belong as the more important, inasmuch as 
it greatly simplifies the geological structure of the state, leaving 
the following subdivisions of the Devonian and Silurian systems 
in regular order of sequence : 

f Black Slate. 
DeroniaDi ••••-< Hamilton Limestone. 
( Oriskany Sandstone. 

^Niagara Limestone. 

Hudson River Shale. 
Silurian, • • . • • < Galena and Trenton Limestone. 

St Peters Sandstone. 
^ Oalciferous Sandstone. 

These beds appear wherever the proper horizon is exposed, at 
nearly every locality examined, except along the northern borders 
of the Illinois Coalfield, where the upper members are wanting. 
No beds referable to the Primordial or Taconic series have yet 
been observed during our investigations in Illinois. 

Springfield, niinois, Ifor. 1861. 



Akt. Vn. — The Gorilla; by Leonard J. Sanford, M.D. 

(Read before tlie Ooonactieiii Academj of Arts and Sciences, December 18tb, 1861.) 

SoKS writer has observed that *' Africa every year produceth 
some strange creature before not heard of, peradventure not ex- 
tant." In this spirit, many have contemplated the Gorilla Ape — 
an incredulity not to be wondered at, for it must be adcnowledged 
that its antecedents and history are bad. Too often in the past, 
has the world heard the crj, * gorilla,' when there was no gorilla, 
aud the public fidth now is hardly equal to accepting the veri- 
table animal, though as an inducement to reco^tion, he pre- 
sents to us his verv Dones. But unfortunately, with this otherwise 
indubitable proof in 1846, came innumerable fictions whidi at- 
tributed wonderful achievements and superhuman intellectual as 
well as physical power to the animal. Those who were permit- 
ted the vision, said the bones were bone^ but of what creature, 
who could tell. — ^The conjectures on this question have ran^ 
the newly arrived animal from a specimen of monkey, up to Mr. 
Harris's rre-Adamic Man. 

Qradually however, fiction has ^iven place to &ct ; the change 
has been working through a period of fifteen years, and now, 
we are in possession of the animal's zoological position and know 
him tolerably well, in temperament and habits. 

In the present article we propose to 'show him up' so fiEur aa 
the iources of information at our command will suffice. 
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The natives of AMca have always regarded the ^rilla with 
a feeling of superstitioas dread. To some of them, he is a mys- 
terious demon. Those who believe in the transmigration of 
sools, consider him as a compound of man and brute — ^their ex- 
planation being, that at the death of a wicked man, his spirit en- 
ters the body of a lesser apne, which immediately becomes a go- 
rilla, and wnich, when so inhabited, can neither be killed nor 
conquered. Others see so much of human attributes about the 
animal that they acknowledge him as a kinsman, one however 
so superior to themselves, that they dare not cultivate any inti- 
macy or even acquaintance with him. These, and so many other 
superstitions and traditions are believed in by the various human 
trioes of Afirica, that comparatively few among them, can know 
the gorilla as simply the immense ferocious ape that ne is. 

We have no means of knowing when this species was first 
recognized. The name Gorilla was applied to some animal of 
the ape kind, longer ago than the beginning of the Christian era, 
for, in the Periplua of the Carthaginian voyager Hanno, who was 
sent to circumnavigate the African continent, in the sixth cen- 
tury before Christ as it is supposed, is the following passage: 
"Cfn the third day after our departure thence, having sailed oy 
those streams of fire, we arrived at a bay called the Southern 
Horn ; at the bottom of which lay an island like the former, 
having a lake, and in this lake another island, full of savage 
people, the greater part of whom were women, whose bodies 
were hairy, and whom our interpreters called GorillsB. Though 
we pursued the men, we could not seize any of them ; but all 
fled from us, escaping over the precipices, and defending them- 
selves with stones. Three women were however taken; but 
they attacked their conductors with their teeth and hands, and 
could not be prevailed on to accompany us. Having killed them, 
we filayed them, and brought their sKins with us to Carthage. 
We did not sail farther on, our provisions failing us."* Accom- 
ing to Pliny, these skins were placed in the temple of Juno, and 
the name gorillas was changed to gorgorm. Two of them yet re- 
mained in the temple at the time Carthage was taken by the Bo- 
mans. '' Penetravit in eas (Gorgades Insulas) Hanno PaBnorum 
imperator, prodiditque hirta feminarum corpora, viros pemicitate 
evassisse, auarumque gorgonum cutes argument! et miraculi 
gratia in Junonis templo posuit, spectatas usque ut Carthaginem 
captam." 

JBanno's gorilla, may have been the progenitor of the animal 
known at the present time by the same name, but this is improb- 
able unless the race has wonderfully improved in its later gen- 
erations, for, the gorilla with which we are acquainted is non- 

* Voyage of Haono (Falconer^s traoslation). page 1 8. 
Am. Joxtb. Scl— Second Sebim, Vol. XXXm, No. 97.— Jan., 1862. 
7 
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gregarious, and the males are not so cowardly and ungallant as 
to forsake their females in time of peril, and again, even the fe- 
males could hardly be Ci\ptured by hand alone. The above 
reference better applies, we think, to the Chimpanzee — an ape 
which is common on the banks of the Gambia and Congo rivers. 
Pureh.t^, in his "Pil^^rim-s" published in London in 1623, records 
the adventures of the African traveller Andrew Battel, who 
had met with two species of apes — he quotes concerning them 
from Battel, in Part II t)f the work, p. 984, as follows, "The 
greatest of these two monsters is <5jilled (bv the Portuguese) 
poufjo in their lungu;ige, and the lesser is called entjeco. The 

Eongo is in all proportions like a man, for he is very tall, and 
ath a man's face, hollow eyed, with long haires upon his brows. 
His body is full of haire, but not very thicke, and it is of a dun- 
nish color. He diflfereth not from man but in his legs, for the^ 
have no calfe. He goeth alwaies upon his legs, and carrietb his 
hands clasped on the nape of his necke when he goeth upon 
the ground. They sleepe in trees, and build shelter for the 
raine. They feed upon the fruit that thev find in the woods, 
and upon ants, for they eate no kind of flesh. They cannot 
speake, and have no understanding more than a beast. The 
people of the countrie, when they travaile in the woods, make 
fires where they sleepe in the night, and in the morning, when 
they are gone, the pongos will come and seat about the fire tiU 
it goeth out, for they have no understanding tt) lay the wood to- 
gether. Thev goe many together, and kiU many negroe that 
travaile in the wooda Many times they fall upon elejphants 
which come to feed where they be, and so beat them with their 
clubbed fists and pieces of wood that they will runne roaring 
away from them. The pongos are never taken alive, because 
they are so strong ten men can not hold one of them ; but they 
take many of their young ones with poisoned arrows. The 
young pongo hangeth on his mother's belly with his hands fisut 
clasped about her, so that, when the countrv people kill any of 
the females, they take the young which hangs fast upon the 
mother. When they die amonff themselves, they cover the dead 
with great heapes of boughs and wood, which is commonly found 
in the forests." 

This description savors considerably of the fabulous, for no 
Apecies exists among all the a[)es we venture to assert, making 
80 near an approach to humanity as Battel's Pongo; — what that 
word means m the Mayomba dialect, we have been unable to 
.ascertain ; but, in the report of him just quoted, we see more of 
Jthe gorilla in what pongo t9, than in what he dcies. 

U is thought by many, that the ape referred to by T. E. Bow- 
diteh, in his account of a mission from Cape Coast Castle to 
Ashwtee^ published in London in 1819, is tne gorilla ; but his 
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description is too meagre in details to admit of a decision ; the 
name, however, by which he calls it, ingena, suggests that animal, 
for this is the Mpongwe name for the gorilla. In that part of 
the work where he relates his visit to the Gaboon, he says : " The 
favorite and most extraordinary subject of our conversation on 
natural history was the ingena, an animal like the orang-cetang, 
but much exceeding it in size, being five feet high, and four, 
across the shoulders. Its paw was said to be even more dispro- 
portioned than its breadth, and one blow of it to be &tal. it is 
seen commonly by them when they travel to Kaybe, lurking in 
the bush to destroy passengers, ana feeding principally on ' wild 
honey, which abounds. Among other of their actions reported 
without variation hy men, women and children of the Mpongwe 
and Sheekal' [Shekiani], is that of building a house in rude imi- 
tation of the natives, and sleeping outside on the roof of it"* 

We might cite numerous accounts of apes more or less anthro- 
poid, which have been seen in Africa in the earlier centuries of 
our era, but they are all so vague as to render it impossible to 
decide in any instance, on a particular species; — we leam this 
much fix)m them however, that there were in Africa, in the olden 
time, apes innumerable, and of many grades, from those of large 
size, power and intelligence, to diminutive monkeys that were 
more than liliputian. The tribes of men in the African wilds, 
though surrounded by these animals and always aware of tbeir 
existence, have learned but little concerning their peculiarities 
and habits; acknowledging them as rightful cohabitors of the 
country, and hence possessing inalienable rights which should be 
respected, they have not ventured on much interference — not 
even for purposes of investigation ; — and for the more ferocious 
specimens, they have entertained so profound a respect and 
dread, as to be unwilling to incur any risks of danger for the 
sake of a better acquaintance. For reasons such as these, the 
Africans have been slow in acquiring information about their 
neighbors, the apes, and that most formidable one, the gorilla, 
they have known scarcely at all, except by tradition. Their tra- 
ditions accord to him wonderful powers, and achievements ad 
Ubitum ; in story too he is perpetuated, and thus, many of the 
poor deluded inhabitants have come to regard the creature, either 
as a demi-eod or demon, having no kindly purposes towards 
them — ^in fact they imagine him to be their direst and most dan- 
gerous enemy. 

When the gorilla stories were first divulged abroad, the 
subject of them was regarded as an improbability ; but his ex- 
istence was placed beyond a doubt, before the world, in 1846. 
Towards the close of that year, the Eev. J. Leighton Wilson, 
a missionary in the Gaboon region of Western Africa, came in 

* MiMioo to Ashantee, p. 440. 
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possession, accidentally, of the skull and some other portions 
of the skeleton of a species of ape which he was convinced 
was unknown to zoologists. These remains he forwarded to the 
Society of Natural .Bttstory at Boston, in whose proceedings 
they were subsequently described by Dr. Savage and Professor 
Jemies Wyman. The new animal was found to belong to the 
genus Troglodytes^ and these gentlemen proposed as his distin- 
guishing cognomen, gorilla. Whether they thus named him on 
the supposition that he was the same species as seen by Hanno, 
the old Carthaginian navigator, we are not informed. 

The term Troglodytes (from t^A^, a cavern, and d^^ to in- 
habit^) was first applied to the apes bv Linnseus, we believe, and 
it now includes four varieties, viz: The chimpanzee {Troglodytes 
niger\ the kooloo-kamba* {Troglodytes kooloo-kamba), the lihi^o- 
mbouv^ {Troglodytes caivus) and the gorilla {Troglodytes gorilla). 
The chimpanzee was originally known as the Homo sylvestris or 
Pigmy, which name was given oy Tyson in 1699. Linnfleus calls 
it^ in his " Systema Naturas," the Momo-I^oglodytes. It became 
more generally known, however, as the Simia Troghdyies^ from 
Blumenbach. The name it now bears. Troglodytes niger^ was giv- 
en in 1812, by GeoflEroy St. Hilaire of Paris.— It is proper to add 
here, that this naturalist makes a new genus lor the gorilla, 
which he has named Gorilla, and has called the only species of 
the genus thus named ngina. All the above species inhabit 
equatorial Africa. Besides them, six other varieties of taiWess 
apes are known to naturalists, viz ; two species of the orang- 
cetan {Simia Saiyrus) found in Borneo and Sumatra; and four 
species of the gibbon {Hylobates), including the siamang, which 
are distributed through Java, Borneo, Sumatra, Malacca and 
Siam. 

Since 1847, at which time the gorilla was fairly introduced to 
the world, our knowledgd of him has been gradimlly increasing. 
In 1863^ Prof Owen, of London, received from the Gaboon, a 
gorilla's carcass, in a cask of spirit,' — ^it was in so imperfect a 
state of preservation however, that but little more than its skel- 
^eton was available for examination; the results, together with 
such meagre accounts of the appearance and habits of the ani- 
mal as had been obtained from the natives, formed a very inter- 
esting paper which Prof. Owen subsequently published. With 
this memoir, the subject rested until the latter part of the year 
1859, when the enterprising American traveller, Paul B. Du- 
Ohaillu, returned to this country, bringing a full collection of 
gorilla skeletons and stuffed carcasses, which he had obtained 
during his four years exploration tour in equatorial Africa. Mr, 
DuCbaillu claims to be the first white man who has seen the go- 
rilla and^studied its habits, in its native jungles; the hota are 

' * Eooloo, ihe lound which ife utters, and Ejunba, « native word dgufying to 
Mtt9r, 
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receded in an interesting way in his published volome.^ We 
shall take the liberty of using some or the author's statements, 
in a report of the animal, wmch we now undertake. 

In its size, the fully developed gorilla is the largest anthropoid 
ape known — it varies though, in this particular, as much as does 
man ; the range, among adult males, is said by DuChaillu to be 
firom five feet two inches, to six feet two inches. One specimen, 
whose proportions are given, measured in length, five feet nine 
inches ; the chest had a circumference of sixty-two inches, and 
the arms extended, spanned nine feetf 

The bones comprising the skeleton, are massive, and they pos- 
sess a greater density of structure than in animals ffenerallv. In 
numb^, position, and form, they approach human bones closely, 
and when articulated in the skeleton, are quite suggestive of 
that higher animaL For convenience of description and com- 
parison, the skeleton may be divided into 1. The vertebral col- 
umn, or central axis. 2. The head and fitce, or superior develop- 
ment of the central axis. S. The thoracic arch and upper ex- 
tremities. 4. The pelvic arch and lower extremities. 

The number of pieces in the vertdrrai column^ both in man 
and the gorilla, is twenty-four, and in their division into classes 
they correspond, except in the dorsal and lumbar regions; to 
the former, the ribs are attached, and there are twelve, thirteen 
or fourteen, in that series, according as there are twelve or more 
pairs of ribs. In the processes of me several vertebrsd, there is 
little to contrast ; the cervical group departs most, firom that of 
man. The vertebral colvmn however, is fiur fi:om being conform- 
able : In man it presents three, opposite curvatures, which are 
compensating. In all the apes, there is a single curvature in the 
form of a bow, which, acting like a spring, protects the animals 
from sudden shocks in leaping, or running on all fours; the same 
purpose is answered in man, by a combination of curvatures, 
which the better adapts him to maintain the upright posture. 
Moreover, out of deference to position in walking, is doubtless 
owing the difference which exists in the place of connection of 
the head with the vertebnd column. In uie gorilla, the articu- 
lating point is so &r back on the base of the skull, that the ani- 
mal could not well support his head if standing erect — the labor 
of doing it would make him conversant with a most intractable 
ailment— headache. 

In the conformation of the ^TculL a great difference is apparent 
between all the apes and man. In the latter, the bones of the 
&ce are arranged perpendicularly, or fiearly so, under those of 
the craniunL So that the fiusial angle (the angle formed between 

* AdyeDtnres id Equatorial Africa by Paul B. DoChailla— pnbliabed by Harper 
and Bros. N. T. 1861. 

t For the dimemioiis of the gorilla aa giren l^ Dr. Gray, aae thia Jonnal, yoL 
ZBdi, p. 437. 
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a line drawn from the projecting part of the forehead to tlie in- 
cisor teeth of the uj)per jaw. and another, drawn horizontally 
backwards from the jaw to the opening into the ear), is larce, 
measuring 76^ or more ; while in the apes, as in all brutes, me 
facial bones retreat anteriorly from the perpendicular, from the 
forehead towards the chin— giving a comparatively small angle. 

This bestial characteristic is not very prominent in the quad- 
rumana ; in the gorilla, we should say that the slant of its face 
is such that the entire outline of the skull, viewed laterally, would 
very nearly represent a rhomb. 

The gorilla nas not many manlike features about its skull : 
The anterior part, or face, is quite large ; the cranium^ or head 
proper, comparatively small ; — and the two are separated by im- 
mense supra-orbital ndjges, which deprive the animal almost en- 
tirely, ofa forehead : The cranium is also terminated with equal 
abruptness behind — the occipital bone making nearly a right an- 
gle, at its junction with the parietal. The cranium is still further 
peculiar, in the male, in possessing a large bony crest upon the 
exterior, which extends its whole length ^ong the median line — 
it is formed by the union of the parxeiai bones with each other. 
The lower jaw, is shaped much like man's ; but in size, it is 
another thing altogether. The difference in this particular is 
indicated by a comparison of weights, which the wnter made of 
two adults skulls, of man and the male gorilla, in his possession. 
The skulls — lower jaw not included — ^weighed the same, within 
a fraction of an ounce, (viz., 18 oz's.) ; while the jaws weighed, 
— ^the gorilla's, ten ounces, — man's, two and a half ounces. 

The teeth again, are analogous. Their number we believe is 
the same in all the anthropoid apes, with that in the human spe- 
cies ; but the gorilla has the advanta^ over all, in respect to size 
and strength. They are of exceeding hardness and whiteness, 
and are firmly implanted by long fangs. The molar teeth, or 
grinders, are probably more subservient to crushing food, than 
comminuting it, — the articulation of the lower jaw with the tern- 
parol bone not favoring so free a lateral motion, as the grinding 
process requires. Correspondent with this massive organ, are 
the muscles which move it: The temporal takes origin from the 
entire side of the head as high up as the median line ; the fna«- 
eeier and pterygoid muscles also, are large and powerful. 

The skull of the gorilla, as we have seen, differs widely from 
that of the human species ; so are there many points of contrast 
between it, and those of other apes. In cranial capacity, all these 
animals are &r below man, and when comparea among them- 
selves, two certainly, the chimpanzee and kooloo-kamba, have a 
larger brain cavity than the gorilla, — consequently, if mental de- 
velopment has any relation to the amount of brains possessed, 
they would take rank above him. The bony crest which sur- 
mounts the cranium of the male gorilla, is another non-human 
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endowment, and it plaoes the possessor retrograde among his 
congeners, for they are without it, excepting only the orang-oetan. 
In the qaadrumana generally, the top of the head is regularly 
round and smooth. Again, in the gorilla, the face is not so broad 
in proportion to length, as in the kooloo-kamba. In this species, 
the peculiar development of the cheek (malar) bones, gives a 
great breadth to the face, and this, in conjunction with a more 
symmetrical nose and mouth, enables the animal to wear a coun- 
tenance which is strangely human. A plump-faced member of 
the genus homo, with a convict crop of hair, a slight forehead, 
high cheek bones, flat nose, wide mouth and a moderate supply 
of whiskers, may have the satisfaction of knowing that, in so 
£Ekr, he impersonates an African kooloo-kamba. 

In the gorilla, the orbital cavities are larger, and nearer to- 
' ffether, than in the chimpanzee; his nose too, is compressed, and 
the jaws are more projecting, and quadrate in outhne. These 
peculiarities make up an expression of countenance more beastly 
and savage, than any of his fellows could offiset; they give to 
the &yce a decidedly carnivorous look, to which, amonff the apes, 
the orang-oetan maces the nearest approach — though he is amia- 
ble in the comparison. It is due the gorilla however, to state, 
that when young, he has not so markedly these brutish features ; 
but after the in&ntile period is passed, the fi^^e undergoes a won- 
derful metamorphosis which brings them out. In in&ncy, his 
skull, and that of the chimpanzee and its allies, hfive most of 
human resemblances ; and at this period, like all babies, they 
are scarcely distinguishable &om each other. 

In leaving the skull, we may remark, that if the ape class of 
the mammalia were ranked acoordiuK to the approach which their 
skulls make to the human standard, several species would take 
precedence of the gorilla. 

An extraordinary feature in the skeleton of the troglodytes, 
and one which is almost ^nerio, is the great length of the anterior 
extremities aa compared with the posterior. In the human species, 
the lower limb is the longest, by an inch or two. In the kan^- 
roo, and other animals whose mode of progression is largely by 
leaping, the lower extremities very much exceed in length the 
upper; while in quadrupeds generally, the locomotive organs 
correspond very nearly with each other, both in length and size. 
The arms are most extensive in apes and monkeys, for the rea* 
son that these creatures lead, chiefly, an arboreal life, and so they 
require greater len^h and strength in that member. The lon- 
gest arms are found in the siamang (the highest of the gibbons) 
and orang-oetan, in whom they reach the ground, when the ani- 
mals stand erect The chimpanzee, erect, reaches a little below 
the knee, and the gorilla, a little above it, he therefore comes near- 
est to man, whose reach is to the middle of the thigh, — and con- 
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siderably near it is too^ if their arms, in the measurement from 
shoulder to hand, be compared. If judged of by the position 
at the side, there is a ^ater discrepancy, for the reason that its 
much shorter thigh, brings the hana to a lower level in the go- 
rilla : Also it has affinity with the human arm in another partic- 
idar, for the arm bone {humerus), sustains to those of the fore 
arm {radius and ulna), the relative proportions of these bones 
in man. In both, the fore arm is shorter than the arm ; ' in apes 
generally, it is as long, or longer. The humerus, in the gorilla, 
IS longer than the same bone in the chimpanzee ; yet in the latter, 
the anterior extremity is the longest, on account of its more ex- 
tended fore arm. 

The motions of prona;tion aud supination are performed very 
readily and perfectly in the gorilla, we think, juaging from the 
character of the elbow articulation, and the muscles which sub- ' 
serve those movements. 

The gorilla's hand exalts him in the quadrumanous series ; the 
siamang is his only competitor in an approach to the human 
hand; theirs represents it almost, on a more elongated scale.^ 
In most of the apes, this member is little better than a paw, in 
consequence of the great length and narrowness of the pcdra, and 
the length of the fingers u)ith the comparative shortness and backuxxrd 
position of the thumb. The thumb it is, chiefly, which impresses 
perfection on the hand of man : Its articulation with the unist is 
such as to permit great range and freedom of motion ; it may be 
brought in apposition with any of the fingers, thus qualifying 
the hand for the most delicate manipulations. The bone which 
unites the thumb to the carpus (wrist), is the os-trapezium ; its 
surface for the articulation is, in man, the gorilla and siamang, a 
rounded, but not deep concavi1r|r. In other species, it is so deep 
and angular, that the head of the metacarpal (thumb) bone, is 
more fixed, and its motions restrained. 

The entire number of carpal bones in man, the gorilla, and 
chimpanzee, is eiaht; the orang-oetan, gibbons, and most of the 
lower monkeys, have nine. 

The bones uniting the anterior extremity with the body, are 
the scapula, (shoulder-blade bone) and clavicle (collar bone). The 
former, is broader in the gorilla than in the chimpanzee, and 
comes nearer to the proportions of that bone in man. But in 
tiie clavicle there is a yet greater similarity, both in form and 

* DnOhulla ffiTes the followinff measuremeDtt of the hand aod foot of % lai|^ 
female gorilla, yu : len^ of the liand, *l\ inches; length of the foot from the hair 
comprismg the heel, 8^ mchee; round of hand abore the thumb, 9^ inches; do. do. 
under the thumb, 9 indies. Length of tht fingwi; thumb, 1| inches ; first finger, 
4 inches ; second do., 44 inches ; third do, 8f inches; fourth do., 8^ inches. Cireum' 
fertnee of Uie finger* ; thumb, 2f inches ; first finger, 8i inches ; second do., 4 mches ; 
third do., 8^ inches; fourth do., 8 inches. Circumference of the toee; thumb, 8^ 
inches; first finger, 2f inches; second do., 2^ inches; third do., 24 inches; fourth 
do., li inches. See DaChaillu*s ** Adventures," dta, p. 801. 
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size. This bone, as its name imports^ is a key or brace to the 
shoulder, and in this function it is very important in all dimlh 
ing or flying animals. In those not thus addicted, it is more 
rudimentary, and in those where the anterior extremity is em* 
ployed merely as an instrument of progressive motion on a plane 
surface, it is entirely wanting. 

The pdvi$ (basing in the gorilla, is decidedly anthropoid. In 
no other ape do tne iUac (hip) bones bend forward enough to 
produce a pelvic concavity. Their apish characteristics, aire, 
great length, straightness, and narrowness in proportion to length. 
The tuberosities of the ischia are broad, thick, and curved out- 
wards; the pubic bones are broad and deep, but flattened from 
before backwards. The whole pelvis is placed more in a line 
with the spine than in man, ana the eojcrum and coccyx which 
complete it behind, have a much less concavity. Moreover, the 
diameters of its superior aperture, are below the average in the 
human subject. In all these points the gorilla deviates itom man 
less than any of his allies. 

The posterior extremities of the gorilla, are characteristically 
short ; m this feature they seem to outdo all other nether limhi 
among the quadrumana. The relative length of the thigh, to 
the 1^, is about the same as in man; in both, the thigh is lon- 
gest by about two inches (average). In the other apes we have 
been comparing, the two divisions of the posterior extremity 
preserve a corresponding relationship— and in conjunction, they 
make a longer limb than the gorilla's, without an exception the 
writer thinks, among the larger speciea In man, the lower ex- 
tremity tapers gradually, and gracefully, from the groin to the 
foot In the gorilla, the large muscles which invest the thigh 
bone give to that part a square and massive form, while the leg 
is so devoid of them, that it has no calf, and hence no volume or 
symmetry. Plainly it is of little account to its owner for walk- 
ing in the erect position, and we should apprehend his downfall, 
even if he attempted to maintain it at rest^ very long. Accord- 
ing to Professor Owen, the gliUcei muscles, which form the but- 
tock, and lift and rotate outward tiie thigh in walking, are most 
developed, in a quadrumanous series, in the gorilla. But this 
does not prove him any more a biped We think with Mr. B. (J. 
Wilder,* of Boston, that the form and direction of the glutasi, in 
«peQj is more favorable to leaping, than continuous walking. 

Nor does the structure and articulation of the footj favor 
pedal locomotion. The foot is not sufficiently plantigrade to 
allow it, and a yet greater interference lies in the position of 
the great toe. By position, this member, in the chimpanzee and 
gorilla, is a true thumb, being situated posteriorly and inferi- 

* CoDtributions to the ComparatWe Myol<^ of the Cbimpanade by B. O. 
Wilder, p. 871. From Proceed. Boat. Soc. Nat Hist, April 17, 1861. 

Am. Jour. Scl— Second Sbribs, Vol. XXXIII, No. 97.— Jiir., 1803. 
8 
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orly to the other toes — ^according to Owen it diverges firom them, 
in the latter animal, at an angle of 60^ from the axis of the 
foot ; hence the feet are well adapted to grasping and climb- 
ing. The small size of the foot, and its articulation with the 
leg at the expense of the heel in the apes, excepting only the 
gorilla, present other hindrances to upright walking. The go- 
rilla has a well formed hhel, and a foot so large that it exceeds 
the hand in size, — herein, he obtains another human character- 
istic. The contrary relationship between the two organs, sub- 
sists in other apes. 

For the various reasons above set forth, we now assert, without 
hesitation, that the mode of progression in the anthropoid 
a{>es, the gorilla included, is on all fours; they may assume at 
will, in the case of many species, an upright posture, and even 
may be able in some instances, to maintain it a short time in 
walking or rather waddling, but their true method of locomotion 
is quadrupedal. 

The anthropoid apes take rank in relation to man, according 
to the degree of approach of their skeletons to hia By this cn- 
terion the gorilla nas a high, perhaps the highest position. His 
skull as we have seen, has fewer human resem1)lances than those 
of some other species, but in the rest of his bony framework he 
stands much nearer the archetype. A comparison of the entire 
skeleton, among the series, leaves us in some doubt as to the ex- 
act place he should occupy. Professors Wyman and St. Hilaire 
put the chimpanzee first, and the gorilla second ; while Prof. Owen 
states, that tne tailless quadrumana recede from the human type, 
in the following order : viz., gorilla, chimpanzee, orang-oetan, 
gibbon. 

The muacubr system of the apes, throughout its entire struc- 
ture and arrangement, conforms very closely to that of man. So 
also the structure and form of the lungs and heart, and the dis- 
tribution of the blood vessels and nerves, are all but identical with 
the corresponding organs in man. But the brain, though having 
the elliptic form of its human congener, diflfers from it consid- 
erably in size* and points of structure. In bulk, and in the 
number and size of its convolutions, the discrepancy is great. 
The cerebellum, relatively to the cerebrum, is larger than in man. 
This disparity of size, consequent upon the larger cerebellum, is 
a characteristic of the brute creation, and it increases up to a 
certain limit^ as we recede from man in a descending series. It 
is indicative of excessive animalism, or rather of a preponderance 
af the purely animal functions. 

* The weight of brain, in % full erown gorilla, it from 10 ounces to IS ooncet, 
troj: in the chimpanaee and kooloo-kamba, it is somewhat greater than thi*. In 
tke fuU grown negro, it ranges from S poonds 1 ounce, to 8 poonds 9 oonces 4 drams, 
troy. 



Digitized by VjOOQ IC 



Dr. L. J. Sanfordanthe OariHa. 60 

The brain of anthropoid apes is distinguished from that of 
other brutes, in possessing a process of structure known as the 
hippocampus minor — this is a minute, nipple shaped, body, 
which is found in the posterior cornu or bom of each lateral 
(the largest cavities of the brain) ventricle. Its existence in the 
apes, to the exclusion of all other animals except man (for this, 
so &r as known, is a fact), is the more remarkable, inasmuch 
as the posterior lobes of the brain, which contain the cornua, are 
venr inconsiderably developed in them. 

Li the circle of their ftinctions, and in the phenomena of pe- 
riodicity, the apes, again, make a close approach to the human 
species. 

The dissections which have been made of the gorilla's carcass, 
show an identity almost, in character and relations of the soft 
parts, with those of the other species of the Troglodytes. 

The ikin of the gorilla, in the young as well as in the adult, is 
of jet black color, and is very thick and firm. The skin of the 
female, is generally darker than that of the male. Black, with few 
exceptions, appears to be the skin-color of apes, though some do 
not obtain it till after the period of adolescence. The fiu^ of 
the chimpanzee, when young, is yellow, while that of the young 
nshiego-mbouv^ is astonishingly white. The skin of each is 
clothed all over with hair, which also is black or gray. The 
hair of a fully grown, but not aged gorilla, is said to be of iron- 
gray color — the black, hair is intermixed with ^ray, and so 
rineed, as to produce this particular shade. The longest and 
darkest hair — ^sometimes over two inches long — is on the ante- 
rior extremitv ; from the shoulder to the elbow, it grows down- 
wards; on the forearm, upwards. The back of the hand is 
hairy to the division of the fingers, which have a more downy 
coating. The posterior extremities, likewise, are covered with 
coarse hair, which is thickly set, except upon the toes. 

The gorilla, in general configuration, is quite like the apes, 
but his larger size, and more compact organization, deprive 
him of their agiJity of motion— and so, by good right, of their 
name. In motion and manner, he must be an awkward and un- 
gainly ape. He is accomplished, however, by possessing great 
strength — in this particular, as also in ferocity ol disposition, we 
conceive him to be something terrible. His physique, judged of 
by man's, is graceless and shabby in the extreme; in the compa- 
rison, we are justified in characterizing him, as BufiTon has done 
the sloth, " a bungled composition of nature." 

The gorilla is supposed to have originated in Africa — at any 
rate he makes his abode in the equatorial belt, of that continent. 
According to DuChaillu, his range of migration is between 
8® north, and 8® south latitude, and as far into the interior, 
as Captain Barton's Lake Tanganyika. Over this region of 
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country the animal holds undispnted sway ; not even the ele- 

!)hant and lion are con^petitors with him there ; they and all 
esser beasts, flee before him. The adult mde gorilla has no 
sense of fear ; he runs from no enemy, and is not the aggressor, 
usually, in an encounter. When the hunter comes in his way, 
he rises erect and opens wide upon him his fiendish eyes, giving 
utterance at the same time, to deafening and protracted roars of 
warning ; and by way of bidding defiance, he aistributes upon his 
massive drumlike chest, blows, whose vibration can be heard, it 
is said, " at least a mile off." (I) If the hunter then makes no re- 
treat, the brute advances towards him, repeating as he moves, 
the terrific roar and thumps. The right shooting distance is six 
or eight yards. If a ball takes effect in the head or chest, the 
animal fSaJls and dies quickly, — for, like man, he has not a strong 
tenacity of life. If the hunter misses the mark, woe be to him, 
for the alternative is, to kill or be killed ; before he can reload, 
the beast is upon him, and one blow of his large fist, suffices to 
orush in the unfortunate man's skull, or frightfully lacerate his 
trunk.* The female gorilla is not thus fearless and courageous; 
she seeks to escape when pursued, unless the safety of her young 
is imperilled; for them, it is said, she will resist, even unto 
death. 

The roar of the male gorilla to which we have referred, is de- 
scribed by DuChaillu, as the most singular and awful noise 
heard in the African forest, he says, " it begins with a sharp hark^ 
like an angry dog, then glides into a deep bass roU^ which lit- 
erally and closely resembles the roll of distant thunder along the 
sky, for which I have sometimes been tempted to take it, where 
I did not see the animal. So deep is it that it seems to proceed 
less from the mouth and throat, than from the deep chest and 
vast paunch." 

In his dietj the gorilla is reported as being a strict vege- 
tarian. If this is true, we must regard his canine teeth as 
rudimentary tusks, and as such, useful either for purposes of 

* Tbie statement concerning the way in which the gorilla attacks his foe, is made 
oo the authority of Mr. DuCbailla. We question its authenticity however, for the 
reason that the gorilU having naiU instead of claw9 at the extremities of the fingers, 
would hardly be able to make an extensive lacerated wound with his hands. On this 
ground Mr. Charles Waterton denies that the animal is at all pugilistic in an enooun^ 
iiec Mr. Waterton says, in the London Athenieum for Oct. 19th, 1861, " Let me re- 
mark here (notwithstanding what anatomists may teach to the oontrair), that the 
gorilla and every other ape have received their long and brawny forelegs, net for 
offensive or defisnsive measures, but solely, like the sloth, to enable them to pass from 
branch to branch with a lapidity like unto that of an arrow from Uie hunter's bow« 
—their hinder legs acting as mere props in the transit Anatomists ought to know 
that the gorilla, being an ape, has non retractile daws ; so that ii never attacks it$ 
foe, or dirfende iteelf, witk the forefeet, hut invariahly Mh the mouth. Wherefore, ( 
condemn unhesitatingly Mr. DuCmdllu's description of a gorilla giving the negro 
a 'tremeadous blow with its immense <open paw.'** ^See the narrative cited on pt 
SS of this Journal). 
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pi^hension, or as weapons of offense. DuCbaillu states tliat his 
favorite diet consists o^ "the wild sugar cane; pine apple 
leaves; certain berries which grow close to the ground ; the pith 
of some trees, and a kind of nut with a very hard shell.'' 
Such food seems quite insufficient for so large and powerful an 
animal, — most vegetable food, as compared with animal, con- 
taining a comparatively small proportion of nutritive substance. 
If this kind suffices, he must, like herbivorous animals generally, 
. require to spend a great deal of time in feeding. His large 
paunch or stomach is much like theirs, and is peculiarly adapted 
to the digestion of vegetable aliment 

The gorilla, in his mode of life, is said to be a restless and 
nomadic creature, not remaining stationary, long, in any locality^ 
but roaming about in many forests ; this is not improbable, for 
a moderate region of country would not supply him with a suf- 
ficiency of food for a very long time. 

He IS non-gregarious—ovly the members of the same family 
live and move together. DuChaillu met, and heard of, no excep- 
tions to this ; he tells us also, that they are usually found m 
dark and gloomy places, preferring the jungles to open woods. 
At night, the young animals lodge in trees, while the old ones 
sleep and keep guard near by, below. 

It is not yet known whether the gorilla is tameable. DuChaillu 
is convinced that it is not, but we think he decides the question 
on insufficient evidence. His observations with reference to this 
point were limited to three young animals, — the first of which 
survived his capture but about a month, the second lived only 
three days, and the third, died on the tenth day. He says con* 
cerning them, " no treatment of mine, kind or harsh, subdued 
the ^oung monsters from their first ana lasting ferocitv and ma- 
lignity.*' To the sin of untameability they added the vice of 
treachery, and so lone as they lived, these little brutes requited 
all their master's kind efforts, with obstinacy and rebellion. 

But Mr. DuChaillu's declaration that the gorilla is untameable, 
vanishes, if the following biography of a young animal is true. — 
We extract it from a letter by K. B. Walker, which is published 
in the London Athenaeum for Sept. 21st, 1861. — Mr. Walker is 
the proprietor of a mercantile agency located near the Gaboon, 
in Western Africa, — ^he says, "The statement of the untameabil- 
ity of the young of the gorilla, is untrue. In proof whereof, 
let me ask Mr. DuChaillu, whose memory, usually so very good, 
seems to have failed him signally in this particular instance, if 
he has forgotten the young female gorilla, of from two to three 
years of age, called Seraphine, which lived at my factory for 
four months in 1859, and "vyhich he repeatedly saw there ? I 
assert, without fear of contradiction by Mr. DuChaillu or any other 
person (and I could name scores of Europeans who saw it), that 
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this animal was perfectly tame, docile and tractable, — far more 
so, indeed, than many Negro children of the same age. Not 
only was she on perfectly good terms with all grown up people 
in and about the factory, but was exceedingly attached to her 
keeper Curtis, whom she could not bear to be out of her sight, 
but regularly accompanied him about the jGeu^tory and in his 
walks in the town and neighborhood. She was familiar and 
quiet with myself and clerks, and was only displeased when 
children approached her ; and for these she seemed to have, in 
common with most large apes and monkeys, a very great dislike. 
She was seldom tied up, and even then only by a very small 
cord, which she could easily have broken or cut with her teeth 
had she felt so inclined. She allowed herself to be clothed, 
seeming to like it ; and actually went to breakfast with a friend 
of mine, Mr. Barbotin, commandant of the steam transport, le Ri- 
naudin ; upon which occasion she conducted herself to the admi- 
ration of everybody. When at times put on the table, or amongst 
vessels of glass or earthen ware, she was most careful not to 
break anything. She finally died from dysentery and chagrin,-— 
the latter caused by her keeper being prevented by his other oc- 
cupations from paying her so much attention as she had been in 
the habit of receiving." 

We think Mr. Walker's voung animal must have been more 
docile than the average of her species, ibr it is certain, that as a 
race, gorillas are, in very constitution, stubborn and rebellious. 
But if the animals were taken young, and properly cared for and 
kindly treated for a term of months or years, we see not why 
their native ferocity of disposition should not be subdued, — 
kindness and patience are able to conquer almost any animal. 

Concerning DuChaillu's experiments, we are convinced that 
they were insuflScient to warrant any conclusions. 

We close this article with an extract or two from DuChaillu's 
work, which illustrate the romance and the danger of gorilla hunt- 
ing. The author describes, in the following graphic style, his 
first meeting with an old male, and the results : 

'^ Suddenly Miengai (a native guide) uttered a little cluck with his 
tongtie, which is the native^s way of f^howing- that something is stirring, 
and that a sharp look-out is necessary. And presently I noticed, aheiul 
of us seemingly, a noise as of some one breaking down branches or 
twigs of trees. This was the gorilla, I knew at once, by the eager and 
satisfied looks of the men. They looked once more carefully at their 
guns, to see if by any chance the powder had fallen out of the pans ; I 
also examined mine, to make sure that all was right; and then we 
marched on cautiously. 

''The singular noiso of the breaking of tree branches continued. We 
walked with the greatest care, making no noise at all. The countenances 
of the men show^ that they thought themselves engaged in a very se- 
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nous undertaking ; bat we pushed on, until finally we thought we saw 
through the thick woods the moying of the branches and small trees 
which the great beast was tearing down, probably to get from them the 
berries and fruits he lires on. Suddenly, as we were yet creeping along, 
in a silence which made a heary breath seem loud and distinct, the 
woods were at once filled with the tremendous barking roar of the 
gorilla. 

"Then the underbrush swayed rapidly just ahead, and presently before 
us stood an immense male gorilla. He had gone through the jungle on 
his all-fours ; but when he saw our party he erected himself and looked 
us boldly in the face. He stood about a dozen yards from us, and was a 
sight I think never to forget Nearly six feet high (he proved four inches 
shorter), with immense body, huge chest, and ffreat muscular arms, wiUi 
fiercely glaring large deep gray eyes, and a hellish expression of lace, 
which seemed to me like some nightmare vision : thus stood before us 
this king of the African forests. 

^ He was not afraid of us. He stood there, and beat his breast with 
his huge fists till it resounded like an immense bass-drum, which is their 
mode of offering defiance ; meantime giving vent to roar after roar. 

**' His eyes began to fiash fiercer fire as we stood motionless on the de« 
fensive, and the crest of short hair which stands on his forehead began 
to twitch rapidly up and down, while his powerful fangs were shown as 
he again sent forth a thunderous roar. And now truly he reminded me 
of nothing but some hellish dream creature — a being of that hideous or- 
der, half man half beast, which we find pictured by old artists in some 
representations of the infernal regions. He advanced a few steps — then 
stopped to utter that hideous roar again — advanced again, and finally 
stopped when at a distance of about six yards from us. And here, as he 
began another of his roars and beating his breast in rage, we fired and 
killed him. 

^ With a groan which had something terribly human in it, and yet 
was full of brutishness, it fell forward on its face. The body shook con* 
vulsively for a few minutes, the limbs moved about in a struggling way, 
and then all was quiet— death had done its work, and I had leisure to 
examine the huge body. It proved to be five feet eight inches high, and 
the muscular development of the arms and breast showed what immense 
strength it had possessed."* 

Having heard how Mr. DuChaillu killed gorillas, let oa learn 
bow a huge specimen killed one of his men, — he and his aids 
came upon one of the party, wounded on the groand — he thus 
describes the encounter. 

'* Our little party separated, as is the custom, to stalk the wood in va- 
rious directions. Gambo and I kept together. One brave fellow went 
off alone in a direction where he tnought he could find a gorilla. Hie 
other three took another course. 

^ We had been about an hour separated when Gambo and I heard a 
gun fired but a little way from us, and presently another. We were al* 

* Adventures In Equatorial Africa, pi 98. 
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ready on our way to the spot where we hoped to see a gorilla slain, when 
the forest began to resound with the most terrific roars. Garobo seized 
my arms in great agitation, and we hurried on, both filled with a dread* 
ful and sickening fear. We had not gone far when our worst fears were 
realized. The poor brave fellow who had gone oflf alone was lying on 
the ground in a pool of his own blood, and I thought at first quite dead. 
His bowels were protruding through the lacerated abdomen. Beside him 
lay his gun. The stock was broken, and the barrel was bent and flat- 
tened. It bore plainly the marks of the gorilla's teeth. 

** We picked nim up, and I dressed his wounds as well as I could with 
raffs torn from my clothes. When I had given him a little brandy to 
dnnk he came to himself, and was able, but with great di^culty, to 
speak. He said that he had met the gorilla suddenly and face to face, 
and that it had not attempted to escape. It was, he said, a huge male, 
and seemed very savage. It was in a very gloomy part of the wood, 
and the darkness, I suppose, made him miss. He said he took good 
aim, and fired when the beast was only about eight yards off. The ball 
merely wounded it in the side. It at once began beating its breasts, and 
with the greatest rage advanced upon him. 

^ To run away was impossible. He would have been caught in the 
jungle before he had gone a dozen steps. 

** He stood his ground, and as quickly as he could reloaded his gun. 
Just as he raised it to fire, the gorilla dashed it out of his hands, the gun 
going oflf in the fall, and then in an instant, and with a terrible roar, the 
animal gave him a tremendous blow with its immense open paw, fright- 
fully lacerating the abdomen, and with this single blow laying bare part 
of the intestines. As he sank, bleeding, to the ground, the monster seized 
the gun, and the poor hunter thought he would have his brains dashed 
out with it But the gorilla seemed to have looked upon this also as an 
enemy, and in his rage flattened the barrel between his strong jaws. 

^ When we came upon the ground the gorilla was gone. This is their 
mode when attacked — to strike one or two blows, and then leave the vic- 
tims of their rage on the ground and go ofi* into the woods."* 

Our traveler's negro associates seem to have exhibited leas 
courage in the presence of live gorillas, than he did. Unless 
the game was a young animal, or a solitary female, they were loth 
to encounter it. 

To kill an adult male, is regarded as a ^eat achievement 
among the natives, '4t gives the hanter a life long reputation 
for courage and enterprise, even among the bravest of the negro 
tribes." Mr. DuChailla states, that " the hunters are their most 
valued men. A brave and fortunate one is admired by all the 
women; loved — almost worshiped — ^by his wives; ana enjoys 
manjr privileges among his fellow villagers. But his proudest 
time is when ne has killed an elephant or a gorilla and nlled the 
village with meat. Then he may do almost what he pleases." 

New Haven, Dea ISei. 

* Ibid., p. 842. 
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Abt. VUL — On the investigcUton of Microacopic forms by means 
of the Images which they furnish of external Mtcts, with same 
practical applications; by Prof. 0. N. Rood of Troy, N. Y. 

It wonld hardly occur to a physicifit, who was requested to 
detennme whether a certain disc of glass was a convex or a 
oonoaye lens of slight curvature, to attempt a solution oF the 
question by glancing along the two sides ; on the other hand, 
neglecting even to Took at the glass, he would at once bestow 
his undivided attention upon the images of external objects 
formed hj it, and thus with ease and certainty decide upon the 
nature, degree, and regularity of its curvature. 

The simple idea here enunciated seems hardly to have been 
applied to the study of microscopic forms, though from some 
experim^its lately made in this direction, I am firmly con« 
vincedtbat thk method of determination is destined hereailer to 
play a most important part in microscopic observation. To the 
microBcopist it will prove as powerftil a means of investigation 
as it now is in the hands of the optician. 

The most convenient and effective mode of proceeding in this 
case which has occurred to me is the following : the microscope 
is brought into a horizontal position, the mirror removed, and the 
illumination supplied by a candle or lamp placed in the axis ol 
the compound body at a distance of not more than three inches 
firom tiie stage. If now a small sphere of glass be properly sup- 
ported on the stage, it forms behind itself a very minute invertra 
miage of the flame of the candle : upon drawing back the com- 
pound body slightly this image comes into focus and is seen of 
oouTse in an erect position. W hen a rod of yV^h of an inch in 
thickness is moved up and down between the flame and the glob- 
ule, an intBL^ of it is seen in the microscope with great distinct- 
nees, and it is observed that the motion of this image follows in 
all respects the motion of the hand. Upon replacing the sphere 
by a minute concave lens, as an air bubole in water, the reverse 
iakeB place ; to gain distinct vision of the flame it becomes neces- 
sary to move the compound body within the focus, the image of 
the flame is seen to be inverted, and what is practically more im- 
portant, the motion of the rod seems reversed. It will happen 
yerj ^nerally in applying this method that the image ot the 
flame is not sufficiently perfect to decide whether it is erect or 
inverted ; the motion of the rod then furnishes us with a certain 
means of deciding this point : if its motion is natural the image 
is erect and the curvature convex, &c. After some practice it 
becomes easy to obtain the best focal adjustment for distinct 
vision of the rod, and in extreme cases where the image is very 
badly defined the focal adjustment is best made while the rod is 

Am. Jock. Sol— Sbcoxd Sbrom, Vol. XXXIII, No. 97.--Jaii., 1808. 
9 
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in gentle motion. I now adduce one or two applications of this 
method. 

Examination of the nature of the markings on the Coacinodieeus 
Triceratium^ (tc. 

It is well known among microscopists that the controversj re- 
garding the nature of the marking on these sheUs, after being 
carried on for several years with spirit cannot even yet be con- 
sidered as settled, one party contending that the areolae are de- 
pressions, while their antagonists see them as elevations. Com- 
pare Carpenter on the Microscope, page 280, American edition. 

Fine specimens of these shells mounted in water were exam- 
ined by a power of from 600 to 800 diameters ; on moving the 
compound body within the focus, each hei^agon was found to 
contain a small distinct image of the flame, the motion of the 
rod showed that the images were inverted, and consequently 
formed by concave lenses. As the index of the refraction of 
water is much less than that of silica, its effect is merely to 
diminish the action of the curved sur&ces, but in no case to re- 
verse it. These shells were now mounted in Canada balsam and 
observed. As the index of re&action of the balsam is some- 
what greater than that of silica, it was to be expected that in 
the compound lenses of silica and balsam, the latter would pre- 
dominate and reverse the action, so as to present e£^ts due to 
convex lenses. This was found to be the case, and in some of 
the valves the eye could readily foUow in a hundred areoI» 
at a time, each nickering motion of the flame as it was stirred 
by the wind. The valves when mounted in balsam of tolu, 
which has a still higher index of refraction, gave like results. 
These experiments, which are not difficult to repeat, prove that 
the areolae are well formed concave lenses. 

A similar mode of experimenting, which must be conducted 
on lar^e valves and with some delicacy, shows that the border, 
or setting, so to speak, has the opposite curvature, viz : is con- 
vex ; whether it is convex as a cylinder or beset with several 
convex markings I have not had leisure to determine, though in 
some large specimens the latter seemed to be the i^ 

case. Indications also were observed in some large r\ /n 

specimens, that would lead to the deduction of a I ^-^"^ | 
fcrm optically equivalent to that seen in fig. 1 ; and 2 

certain allied formA readil}^ furnished the curve seen [\^,JL..^ 
in fig. 2, the small depressions being pits. 

This mode of experimenting often furnishes us the means of 
determining whether certain appearances are really due to open* 
ings or to some other cause ; thus the small circles at the middle 
and ends of the Pinnuhrta viridis have been mistaken by some 
eminent observers for openings. Prof Bailey proved by the ac- 
tion of hydrofluoric acia that they are in reality thicker portions 
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of the shell, and examinatioD by the method here described shows 
that they are convex lenses, giving often very well defined 
images of the flame. The dots characterizing the Coniferse fur- 
nish images of the flame indicating two or more curvatures, the 
ribs of the Pinnularia and the spaces between them have oppo- 
site curvatures^ &c., but the examples already given may be 
sufficient to show the usefulness of tne proposed method. 

Index of refraction of the Silica composing the valves of the diatoms. 

This point is closely connected with the foregoing, and it may 
not be amiss to detail a few experiments that were made to de- 
termine it. 

Although Canada balsam has the same index of refhiction as 
quartz, still the valves of the diatoms which are composed of 
silica are seen almost as distinctly in balsam as when mounted 
in water ! 

To ascertain the relation between the index of refraction of 
quartz and Canada balsam independently of optical tables or 
laborious experiment, I combined a convex quartz lens of one 
inch focus, cat at right angles to the optic axis, with unheated 
fluid balsam placed on a glass slide ; the two opposite refrac- 
tions balanced with each other so perfectly that the combination 
acted like a plate of glass with plane parallel sides, and with or- 
dinary means I was at a loss to discover any tendency to con- 
vexity or concavity. Balsam which had been heated was now 
combined with the quartz lens in the same manner; the balsam 
I)roved to have gained in refractive power, so that the combina- 
tion now acted distinctly as a concave lens of weak curvature. 

Diatoms were then mounted in this unheated fluid balsam, 
in which properly they should have been invisible owing to the 
coincidence of refractive indices, but as had been anticipated 
they appeared beautifully, though perversely distinct A casual 
remark from Alex. S. Johnson, Esq., concerning a certain chemi- 
cal diflference he had often noticed between ordinary silica and 
that composing the diatom valve again turned my attention to this 
point. Experiments were made upon a sample of the Rappa- 
hannock infusorial earth, which had been given to me by Prof. 
Wm. B. Rogers, in its natural state. By immersing the valves 
in various liquids, I finally ascertained that in strong sulphuric 
acid they became either invisible or very nearly so, while the 
grains of sand on the slide retained their distinctness per- 
fectly. It was curious to observe how by diluting the acid with 
water, the valves again became visible and distinct in outline 
markings. By igniting this earth I produced a slight change in 
the index of retraction of the silica composing the valves, so 
that afterwards they were visible with tolerable distinctness in 
the same sample of sulphuric acid. 
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This table shows that the index of refiraotion of the diatoms is 
about half way between that of water and Canada balsam, thus 
explaining the &ct that they appear about equally distinct in 
both of these media. 

Troy, Not. 26th, 1861. 



Art. IX — The Primordial Sandstone of (he Bocky MounUsine in 
the Norihwtsiem Terriioriee of the United States; by Dr. P. V. 
Hayden. 

We have attempted in this paper to present as clear and con- 
nected an account, as the known facts will permit, of the Pri- 
mordial rocks west of the Mississippi, more especially those of 
the northwest, west of longitude 96 . The Potsdam sandstone 
of the New York series is the division of the Primordial zone of 
Barrande, mainly represented in the Eocky Mounjtain district 
and is that part alluded to unless otherwise mentioned. 

In speaking of the geographical distribution of the Potsdam 
sandstone reference will be made to localities to the eastward 
where it has furnished most abundant and satisfSEictory testimony 
in regard to its age. We will in the first place, present more in 
detail, such facts as we have been able to obtain oy personal ob- 
servation in the field, and by the aid of these and the statements 
of reliable explorers we hope to give some idea of the geograph- 
ical extension of this wide spread formation in the West. 

Our first knowledge of Primordial rocks west of the Missouri 
river, was obtained in the summer of 1857, during the explora- 
tion of the Black Hills of Nebraska, by an expedition under the 
command of Lieut G. K. Warren, Top. Eng. The more impor- 
tant facts with the determination of the fossils, were publisned 
by Mr. Meek and the writer in March, 1868.* 

By reference to the general map of the country west of the 
Mississippi, recently published under the auspices of the War 
Department, we find that the Black Hills lie oetween the 48d 
ana 45th degrees of latitude, and the 103d and 104th degrees of 
longitude, and occupy an area about 80 miles in lensth, and 
from 30 to 50 in width. According to Lieut. Warren the shape 
of the mass is elliptical and the major axis trends about 20^ 
west of north. The base of these Hills is about 2,500 to 8,000 
feet, and the highest peaks 6,700 feet above the ocean. The en- 
tire range is clasped, as it were, by the north and south branches 

* PtaoceediDgt of the Academy Nat Sci. Pa., March, 1868. 
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of the Shjenne riyer, the most important stream in this region. 
The north branch passes along the north side of the range, re* 
ceiving most of its waters from it, but taking its rise far to the 
westward near the sources of Powder river, in the 'divide* be- 
tween the waters of the Yellow Stone and those\>f the Missouri. 
The south branch also rises in the same 'divide/ flows along the 
southern base of this range, receiving the waters of numerous 
tributaries which have their sources in it. 

Again, by referring to the map above alluded to, we ascertain 
that the Black Hills form the most eastern outlier of the great 
Bockj Mountain range as well as the first point where rocks 
older than the Carboniferous are exposed to the eye after leav- 
ing the Missouri westward. These Hills would seem to consti- 
tute an independent elevation, so £ur are they removed from 
other ranges, were it not for a low anticlinal which may be 
traced across the plain country southward connecting them with 
the Laramie Mountains near llaramie Peak. The central portion 
is composed of red feldspathic granite and stratified Azoic rocks, 
and resting unconformably upon, and forming a zone or belt 
around, the ellipsoidal nucleus, are a series of variable, reddish fer- 
ruginous sandstones which by their organic remains, furnish the 
most reliable evidence that thev belong to the Potsdam period. 

As observed in and around the Black Hills, the rotsdam 
sandstone presents a great variety of Uthological characters. In 
many localities it is composed of a conglomerate of more or less 
water worn pebbles, mostly whitish crystalline quartz, but rep- 
resenting to a greater or less extent, the different varieties of the 
chanced rocks beneath. The pebbles vary in size from an 
eighth of an inch to four inches m diameter cemented together 
with a silicious paste. Some of the pebbles are scarcely worn, 
while others are quite smooth. At the locality where the fol- 
lowing section was taken, the sandstone is of a gray color tinged 
with red at the base, but ascending it becomes more ferruginous 
until its color is a dark dull red, and its texture, a coarse grained 
friable sandstone with many quartzose and micaceous particles 
and some calcareous matter. Seams two to four inches m thick- 
ness are very nearly composed of shells of the genera Lingula^ 
OboUlla^ &c., which, though quite fragile in their nature, are so 
well preserved as to be easily identified. The following section 
taken near the central portion of the Black Hills exhibits Car- 
boniferous rocks and the Potsdam sandstone conforming to each 
other, but the latter resting discordantly upon the Azoic stratified 
and granitic rocks. 

1. A hard, compact fine grained yellowish limestone of an ex- 
cellent qualiU ; passinff down into a yellow calcareous sand- 
stone, quite mable. ^>s8il8 : Spiriftr Bockymontana, Marcou, 
an Aikyrii^ like A. MubtiUtOy Cytoetrat^ <fec. - - - 50 ft. 
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2. Loose layers of very hard yellow arenaceous Kmestone with a 
reddish tinge, underlaid by a bed, six to eight feet in thickness 
of very hard blue limestone; the whole contains great quanti- 
ties of broken crinoidal remains with cyathophylloid corals and 
several species •f brachiopoda. - - - - 40 ft 

8. Variegated sandstone, of a gray and ferruginous red color, com- 
posed chiefly of grains of quartz and particles of mica cemented 
with calcareous matter. Some portions of the bed are very 
hard, compact, silicious ; others a coarse friable grit, others a 
conglomerate. Fossils : Lingula primaj L, anttqua^ OhoUlla 
nana^ and fragments of a trilobite, Arionellus ? Oweni. 50 to 80 ft. 

4. Stratified azoic rocks standing in a vertical position for the 
most part. 

Leaving the Black Hills in a direction, a little west of south, 
we follow an anticlinal valley to the Laramie Mountains with 
which the Black Hills seem thus obscurely connected. The ev- 
idence, so £Bir as it goes, appears to indicate that the same force 
which elevated the one raised the other, and that the events 
were synchronous. We do not observe the lower rocks after 
leaving the Black Hills until we reach the source of the Nio- 
brara river, where we find a series of horizontal strata resting 
upon the vertical edges of Azoic clay slates and schists, which 
from their lithological characters and position, doubtless belong 
to the age of the Potsdam sandstone, though no organic remains 
could be found. The following section snows the descending 
order of the beds. 

1. Quartzose sandstone, some parts filled with pebbles, - - 22 fl. 

2. Red argillaceous slate, 5 ** 

3. Sandstone, dull reddish ferruginous, like bed 1, above, - - 87 ^' 

4. A series of strata more or less inclined, composed of gneiss 
with silvery mica in large plates, raicacous and talcose slates, 
white quartz, dbc. 

We have no doubt that the Potsdam sandstone occurs in the 
form of an outcropping belt all along the Laramie range of 
mountains, though, after a thorough search we were unable to 
discover any organic remains. Having once fixed the position 
and age of a formation, as the Potsdam sandstone is established 
in the Black Hills, we may rely with considerable confidence 
upon the physical characters and stratigraphical position to de- 
termine the age of rocks in the same district of country. We 
have on these grounds regarded certain rocks along the Laramie 
range as of this age. In the first ridge of elevation west of the 
trading post on La Prele creek, about sixty miles northwest of 
Fort Laramie, is a series of rocky layers, fifty feet in thickness, 
reposing unconformably upon red feldspathic granites, mica 
schists and clay slates. The lower portion is a fine grained sub- 
crystalline quartzose rock, partially metamorphosed, passing up 
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into a friable sandstone arranged in thin layers, with the Iamin» 
quite oblique, overlaid by a considerable thickness of conglom- 
erate. The dip is about 20"^ east Besting upon these supposed 
Potsdam rocks at this point and inclining at about the same an- 
gle are layers of limestone, containing numerous fossils which 
prove them to belong to the Carboniferous age. 

Again, farther southward along the same range, near the source 
of the Cbu^ater river we find the same limestones, well devel- 
oped, containing some Carboniferous fossils, and underneath them 
and inclining in the same direction is a group of strata of a brick 
red color, more or less changed by heat, holding the position of 
the Potsdam sandstone in other localities. In some places these 
rocks are so metamorphosed by heat from beneath as to appear 
like a red feldspathic granite, and in others, like a reddened 
granular sandstone containing numerous unchanged masses of 
quartz. 

At the Shyenne Pass, we observe the well known Carbonifer- 
ous rocks, inclining about 18^. Beneath them is a considerable 
thickness of red marls and laminated sandstone, and still &rther 
down and inclining 26^ is a c[uartzose sandstone, full of water- 
worn pebbles, passmg down into layers which at a distance look 
Kke indurated clay, but which, on a closer examination, proved 
to be an aggregation of quartz and feldspar crystals cemented 
with an aluminous paste. At another IcKsality we have the fol- 
lowing characters : Ist, a ^yish quartzose sandstone, 12 inches ; 
then descending, 2d, laminated granitoid rock, 2 feet ; Sd, com- 
pact reddish ferruginous granitoid material, 8 feet ; 4th, a con- 
siderable thickness, perhaps 50 feet of feldspar crystals cemented 
with an aluminous paste, inclining 13"^. Though we could find 
no organic remains in these supposed Potsdam rocks along the 
Laramie range of mountains, yet their stratigraphical position 
and physical characters leave very little room for doubt as to 
their age. 

Although we think that the known facts justify the inference 
that the Potsdam sandstone is revealed in an outcropping belt 
all along the margins of the Big Horn range, resting uncon- 
formably upon the Azoic rocks beneath, yet we were unable to 
make a carefbl examination except in a few localities. We could 
see, however, in the loose material scattered along the foot of the 
mountains, washed down by the streams, masses of sandstone 
closely resembling the rock under consideration. Near the 
sources of Powder river we penetrated to the nucleus of the 
mountains and found a series of sandstones underlying the Car- 
boniferous limestone and resting unconformably upon tne schist- 
ose and clay slates of the Azoic series, in very nearly the same 
manner as in the Black Hills before described. The Potsdam 
sandstone in this region is (juite well developed, attaining a 
thickness of 200 feet, and exhibiting its usual variable lithologi- 
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cal oharacters. Near the base, the rock is of a reddish flesh 
color, very compact, composed of an aggregation of quartz peb* 
bles, varying in size from a minute ^in of quartz to masses 
half an inch in diameter, cemented with silicious matter. Por- 
tions of the rock contain many pebbles of jasper which appear 
to have been slightly worn before being enclosed in the silicious 
paste. Passing up we find the rock to be arranged in thin fer- 
ruginous layers, slightly calcareous but mostly silicious, with 
many small particles of mica. These thin layers are also charged 
with fossils, as LinguJa antiqua^ OboleUa nana^ Theca gregarea 
and ArioneUuaf Oweni. Many of the slabs were covered with 
fucoidal markings and what appear to be tracks or trails of 
worms. The upper part of this formation as seen in the Big 
Horn mountains^ is a rust colored granular sandstone, the small 
silicious grains being held together by a calcareous cement which 
causes the rock to effervesce briskly on the application of an 
acid. In tracing the different fossiliferous rocks, jtt this locality, 
from the nucleus outward, we can see a good illustration of tne 
strict conformability of idl the formations from the Potsdam 
sandstone to the summit of the Lignite Tertiary. We see here 
the evidences of onlv two great periods of disturbance, the one 
occurring prior to the deposition of the Primordial sandstones 
which inchned the Azoic rocks, and the other at the dose of the 
accumulation of the true Lignite Tertiary deposits when the 
mountain nuclei began their elevation above the surrounding 
country. 

Along the Wind-river mountains which extend fSur northward 
and form the dividing crest of the great Bocky range, the Pots- 
dam sandstone is quite thinly represented and yielded no organic 
remains to a somewhat hasty examination. iNear the junction 
of the three forks of the Missouri, alternate strata of clay, lime- 
stone, and compact silicious rock, occur beneath well marked 
Carboniferous beds. These rocks are evidently of ancient date, 
and were deposited in quite shallow water, as is shown by nu- 
merous thin layers of rock covered with trails of worms and 
fucoidal plants. These facts thus enumerated would seem to in- 
dicate with considerable certainty that this rock once spread over 
the area occupied by the central range of the Bocky Mountains, 
doubtless extending far north beyond the limits of the territo- 
ries of the United States. The predominance of eruptive rocks 
as we pass northward alone the main ran^e of the ScK^ky Moun- 
tains ^"eatly increase the difficulty in tracing out the lower fos- 
siliferous beds. 

The following list of fossils from the Primordial rocks of the 
Bocky Mountains, with the accompanying remarks is taken from 
a paper by F. B. Meek and the writer published in the Proceed- 
ings of the Acad. Nat Sci. Pa. 
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Lingula primoj Conrad. 

Oar specimens are generally more or less exfoliatedi but as 
near as can be determined, tnej seem to agree with the well 
known New York species in every respect. Quite abundant in 
the Primordial sandstone of the Black Hills, lat 44^ lon« 104^ 

Lingula aniiqua, Hall. 

There are amongst our specimens several varieties of forms^ 
some being much more elongated and more attenuate towards 
the beaks than others. Some of the latter a^pree cfoiid nearly 
with Br. Owen's figures of Idnaula ptnnc^brmis, which is gene- 
rally reffarded as a variety of L. antiqua (though it may be dis* 
tinct) while others are in all respects like the typical forms of 
Zr, anUqua firom New York. 

Locality. — ^Black Hills and Big Horn Mountain& 

OhoUlla nana^ Meek and Hayden, Proe. Aoad. Nat Sd. Phila«, Dec 1861. 

The genus OboleUa has been recently established by Mr. Bil- 
lings, the able Paleontologist of the Canadian 
Geological Survey. It consists of a group of 
small shells allied to Obolua of Echwald, but 
presents fundamental difiBerences in the form 
and arrangement of its muscular impressions. 
The t^pe of the genus is closely allied to the 
form here figured, though specifically distinct 

The figures here riven are enlarged three diameters. No. 1, a, 
represents the outside of the dorsal valve. ^ ^ 
and No. 1, J, the inside of the ventral * ^ 

valve, showing the muscular scars. There 
are also some appearances of another 
small scar on each side between those 
represented and the margins of the valve. 
The radiating striae represented on the exfoliated portion of fig. 
2, a, are too numerous and crowded in the out 





• 



Tkeea (Pugiuncului) gregarmi^ (M. and H.) Proo. Acad. Nat Sei.Pbilad. 

This species resembles in form Pugiuncuka siriaiiUtu of Bar- 
rande (Neues Jahrb., pL 9,) but differs in being very much 
smaller, and much more convex on the ventral side, as well 
as in being destitute of striee. This little shell must have 
existed in vast numbers, since on a single slab not more 
than six by ei^ht inches across, we have counted nearly two^ 
himdred individuals. Occurs in rocks eauivalent to the Potsdam 
sandstone of the New York series, in the Big Horn Mountains, 
near lat 48^ Ion. 107^ 

▲iL Joum. Sol— Sboord Skbibs, Vol. XlXTIl, Na 97.— Jiir., 1883. 
10 



8. 
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ArioneUusF Oweni, (M. and H.) Proa Acad. Nat Sci. Pbilad. 

The only specimen of this species we have ^ 

seen is a cast, retainine none of the shell, and 
of coarse giving no idea of the nature of the 
external markings if there are any. Nor is it 
in a condition to enable us to determine wheth- 
er or not the posterior lateral extremities of the 
buckler are pointed though they appear to be. At a point nearly 
opposite the middle of the glabella, there is on each cheek: 
leas than half way down the slope from the furrow between the 
check and the glabella, what appears to be somie remains of small 
eyes, though the specimen bemg unfortunately a little defidctive 
here on both sides, the nature of these prommences cannot be 
clearly made out 

As near as can be determined from a shadowy medal ruled 
figure of an' imperfect specimen, this Trilcbite seems to be nearly 
rdated to a form represented by Dr. Owen on plate 1, A (fig. 
IS) of his Report on the G^logy of Wisconsin, Iowa and Minne- 
sota under the name Crqpicephalm ; thoueh the anterior margin 
of its head is more narrowly rounded, and its glabella less taper- 
ing. Until specimens showing its imsX sutures can be obtained, 
its generic relations will have to remain somewhat doubtful. 

Near the central portion of the Black Hills> and at the Big 
Horn Mountains.* 

We have now described this member of the Primordial zone 
as £EQr a^ it has occurred within the limits of our own observa- 
tions. It now becomes an interesting point to determine its geo- 
graphical extension in the West, and for that purpose we propose 
to smnmon all the evidence at our commancL The proof will 
not, however, be as satisfactory as could be desired owing to the 
general absence of organic remains. 

If we now extend our examinations far north into the Hud- 
son's Bayterritory we find that much interesting information has 
been obtained in regard to the Silurian rocks of that region, but 
not accompanied by the evidence which gives to the knowlec^ 
acquired that definiteness which is desirable. It is probabte, 
however, that when not eroded away or concealed by more re- 
cent deposits, the Potsdam sandstone and perhaps rocks of more 
recent Silurian age occur all along the margins of the Bocky 
Mountains to the Arctic Sea. To what extent still more re- 
cent or Upper Silurian occur over this vast region, our present 
knowledge will not enable us to determine, but the few fossils 
which have been collected indicate that the great Silurian Sea 
extended over much of the northwest Sir John Bichardson 

* The fotsils referred to in the preeent paper are to be fbund in the Mneemn of 
tbe Bmithioniftn Institution. 
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mentions the existence of confflomerates and sandstones to 
which succeed- limestones and clay slates probably of Silurian 
age, and granite. We know that in man^ localities in the 
mountains, about the sources of the Missoun, the rocks of the 
Potsdam period are composed of sandstones and more or less 
coarse conglomerates. Underneath are clay slates and very 
hard limestones of Azoic age and to these succeed granite. As 
we proceed northward, the evidence of true Lower Silurian 
roclos, gives place to those of Upper Silurian age which have 
furnished a good supply of organic remains. According to Mr. 
Isbister these rocks are well developed around Hudson's Bay, 
Great Slave Lake and River, Lake Winnepeg, &c. He cites 
numerous fossils as belonging to Silurian types, but the species 
are too numerous to mention here. We may simply state that 
so fiur as our knowledge extends, there is no evidence which 
renders it certain that any portion of the Frimodial zone of Bar* 
rande occurs north of lat 49^ though it is quite probable that 
when carefully sought after, it will be found revealed along the 
margins of the mountain elevations to the Arctic Se& 

As we proceed southward along the line of the mountain ran^ 
toward Tsew Mexico, though no fossils have been found, we feel 
safe, acting upon our previous knowledge, in regarding the evi- 
dence as quite clear, that this sandstone occurs in numerous 
localities. In our investigations of the ^l<^y of the West, we 
have relied on three tests of evidence, viz.: Ist, Palseontological 
evidence, which is the most important and in most instances the 
only conclusive proof; 2d, Stratigrapnical position ; 8d, Litho* 
logical resemblance. The last two tests are all we have to rely 
upon to determine the extension of the Lower Silurian rocks as 
we proceed southward from the Black Hills. Having traced 
rocKS which we regard of this age south to a point on a parallel 
with the Salt Lake district, we present the following resem* 
blances in lithological characters as probable evidence of their 
existence in Utah territory. 

Prof Hall in Stansbury's Report, in several places describes a 
bed of sandstone, corresponding in its lithological characters and 
geological position to the Potsdam sandstone in the Black Hills. 
Stansbury Island, ^Ghreat Salt Lake) the summit of which is 
three thousand feet in height, is capped with Carboniferous lime- 
stones which rest upon a coarse sandstone or conglomerate. 
Again, north of Great Salt Lake Citjr, the limestone overlies a 
coarse sandstone or conglomerate which almost invariably ac- 
companies it. In severid localities as at Promontory Point and 
near Mud Island, the metamorphic strata appear to be overlaid 
by a coarse conglomerate or coarse sandstone which is partially 
altered and assumes the character of a quartz rock. MWoou in 
the third volume of Pacific B. R Reports, page 156, mentions 
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a sandstone occurring near the Aztec Mountains. He says: 
'' We traveled seven miles upon the granite, then a bed of red 
sandstone. Above this the beds of limestone and grey sand- 
stone, belonging to the mountain limestone." The following 
day ''we traveled three miles on the granite, the remainder on 
the Old Bed Sandstone." An excellent diagram illustrating a 
seetion of the rocks near the mountains above alluded to, accom* 
panics Mr. Marcou's remarks, which would apply equally well 
to similar beds in the Black Hills. The great uniformity m the 
physical characters of the diJBferent formations over large areas 
which have been examined with care and definite knowl^ge ob- 
tained leads us to place some degree of confidence in the above 
statements. From lat 49^ to 40 south and east of the dividing 
erest, we have the Potsdam sandstone, then immediately above 
it with remarkable uniformity, a series of beds of limestones, 
oontaininff true Carboniferous fossils. We infer, therefore, that 
both northward and southward the same uniformity of geologi- 
cal structure continued unless we have evidepce to the contrarv. 

The observations of Dr. J. S. Newberry render it quite prob- 
able that rocks of Lower Silurian age occur along the valley of 
the Colorado. The following paragrwhs from a letter addressed 
to the writer by Dr. N., are extracted by permission^ '* I have 
never collected any unmistakable Silurian fossils in the iar west 
I am perfectly satisfied that the lower stratified rocks of the Colo- 
rado section are Silurian, but the only fossils they contain are 
too much changed to be satisfactorily identified. 

The lower rocks above the ^nite are coarse red sandstone^-- 
tithologically and stratigraphically corresponding to your Pots- 
dam or the Black Hilla Above these, a great thickness, over 
800 feet of shales, limestones and sandstones and then the first 
Carboniferous fossils. 

Just above the Potsdam (?) is a limestone filled with corals, 
^parently ChoUetea lycoperdon or rather the same with that so 
common m the Trenton with branching stems, formerly included 
in 0. b/eaperdon, bat evidently distinct On the mountains bound- 
ing the Colorado basin the Carboniferous rocks rest directly up- 
on the granite.*' 

We have now considered the Potsdam sandstone in its geo- 
graphieal extension over the West as fiur as we are acquainted 
witn its existence^ and have pointed out the localitic^s where it is 
reveided. Along the Mississippi Yalley and eastward, most im- 
portant discoveries are made annually, which show it to be de- 
veloped every where^ when the conditions are favorable for its 
exhibition. It is true that in some localities beds of more recent 
age repose directly upon Azoic rocks, but in these coses may not 
the Pnmordial sandstones lie concealed or be eroded away ? The 
researches of Dr. B. F. Shumard in Texas, have shown that the 
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Primordial zone attains a considerable thickness in the southwest, 
and is churned with an interesting group of its peculiar fossil forms. 
The ezammation of others proved its existence all along the 
Atlantic coast extending westward from Canada to Wisconsin, 
Iowa and Minnesota, ana thus a great period in the world's geo* 
logical history formerly supposed to possess but a meagre fauna, 
the first representatives of life on our globe, has already yielded 
very abundant and varied forms. The following is a summary 
of the principal facts and conclusions from our knowledge of the 
Potsdam sandstone in the far West 

1. We have the most undoubted evidence of the existence of 
that division of the Primordial 2k>ne which is the equivalent of 
the Potsdam sandstone of the New York series, in two import* 
ant ran^ of mountains, outliers of the great Bocky Moun- 
tain cham. All the fossils are well known Primordial types and 
at least two species are identical with forms occurring at the typi* 
oal localities of this period in the Eastern States. The others are 
forms closely allied to species found in the equivalent rocks both 
in this country and in Europe. 

2. This division of the Primordial Zone, as a rule, appears as 
an underlying formation when the conditions are such as to 
expose it to view, fiK>m the Atlantic coast to the crest of the 
Bocky Mountains, and probably fsirther. Localities doubtless 
do occur where rocks of more recent age than the Potsdam sand- 
stone rest directly upon the Azoic or granitic rocks below, but 
these &ois do not militate against the general rule. Having 
proved its existence in two important ranges of mountains from 
Its organic remains, by means of lithological resemblance and 
stratiffntphical position, we have with considerable confidence, 
traced it by personal observations throughout the mountainous 
district comprised within lat 40° and 49^ and Ion. 108° and 
112°. From these &ci& and the observations of reliable explor- 
ers in different parts of the West, we think we are warranted in 
the belief that this rock is exposed all along the margins of the 
Bocky Mountain range when not eroded away or concealed by 
overlying formations. How far westward of the dividing crest 
of the Bocky Mountains it extended we have no data for deter- 
mining, nor can we hope to have where eruptive rocks seem to 
predominate. As yet we have not known the Potsdam sand- 
stone to be exposed except along mountains with a true granite 
nucleus. 

8. Wharever this rock occurs we are struck not only with the 
singularity of the organic remains, but also with the remarkable 
unuormity in the nature of the sediments and the ^neral litho- 
logical appearance, compared with its equivalents m more east- 
em localities. We do not believe this to be due to currents of 
wat^ bearing the materials from &r eastern lands, but that the 
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sediments were obtained from the vicinity and Uiat the unifor- 
mity in their character arises from the nature of underlying rocks 
from which they were derived. 

The Potsdam sandstone is everywhere composed of calca- 
reous and silicious matter, granular quartz, ferruginous material 
in great quantities, also peobles of various kinds worn and un- 
worn, with now and then seams and layers of argillaceous mate- 
rial. We find in the Azoic rocks below an abundance of lime- 
stone, clay slates, mica schists, seams of white quartz, granite 
composed largely of feldspar and we can readily detect the source 
of tne fragmentai^ masses which form the conglomerates. We 
also know that while nuclei of certain mountain ranges on the east- 
em slope are composed of a massive feldspathic granite, a great 
thickness of more recent or overlying rock, forming the lower 
and smaller ridges are composed of a Icind of '' rotten granite " 
which is so full of the hydrated oxyd of iron that it readily de- 
composes on exposure to the atmosphere. We therefore believe 
that the source of all the sediments composing the Primordial 
rocks in the west can be traced to the underlying rocks in the 
vicinity. 

4. f here are no indications of long continued deep water in 
the Primordial sea so far as the West is concerned. If we ex- 
amine the lower part of the Potsdam sandstone we find that the 
physical conditions which ushered in this period were quite 
violent, as is shown by the conglomerate character of the rock. 
Passing upward this conglomerate graduates into a rock com- 
posed of granules of quartz and smtSl plates of mica cemented 
with calcareous matter, and about midway in the formation we 
have a fine, very ferruginous calcareous sandstone, in thin 
lavers, filled with fossils in a very good state of preservation. 
The condition of the organic remains, the fineness of the sedi- 
ment and the perfect horizontality of the laminae of deposition 
indicate a short period at least, of quiet water. As we continue 
upward the rocks begin to show the shifting nature of the cur- 
rents, shallow water and perhaps a proximity to land, by ob- 
lique laminae of deposit^ ripple markings and fbcoidal remains. 
The upner portion of this rock contains no fossils, nor were the 
physical conditions such as to have preserved them even if they 
nad existed. 

6. There seem to be evidences of a gradual thining out of the 
Primordial sandstone in its &r western extension, as also of all 
the Palaeozoic formations. According to Dr. Owen the Protozoic 
sandstones in Minnesota are at least 600 to 600 feet in thickness, 
and in Iowa, Professor Whitney estimates them at from 250 to 
400 feet In Tennessee Prof. Safford finds several thousand 
feet of rocks, which he refers to this age, and in Texas where they 
seem to be quite well exhibited and to yield a large number of 
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fossilSy Dr. Shamard gives them as only about 500 feet la the 
Becky Mountain duimct they are seidom more than 80 feet 
and never over 200 feet Indeed all the Primary fossiliferous 
rocks are but thinly represented there, while the lower Secondary 
formations begin graaoally to increase in force until all along 
the eastern dope we have an enormous development of the 
upper Secondary and Tertiary with an aggregate thickness of 
from 8000 to 10,000 feet 

6. So fiur as we yet know there is no unconformabilitv in any 
of the fossiliferous sedimentary rocks of the northwest from the 
Potsdam sandstone to the summits of the true Lignite Tertiary. 
There are proo& of two great periods of disturbance which 
had a marked influence u{>on the physical geography of the 
West The one occurred prior to the deposition of the Potsdam 
sandstone when the Azoic or granitic rocks were elevated into a 
more or less inclined position and the other and most important 

Eriod took place at the dose of the accumulation of the great 
gnite Tertiary deposits when the great lines of fracture were 
produced and tne massive nudei oi the mountain ranges were 
raised above the surrounding country. 

7. What changes took pLeu^e in the physical geography of 
the West during the long period which must have elapsed after 
the deposition of the Potsoam sandstone until the commence- 
ment of the Carboniferous age, we have very few data to deter- 
mine. We are inclined to think that this portion of the West 
at least was elevated above the water level during the greater 
part of that period ; the numerous indications of shallow water 
during the accumulation of the Potsdam sandstone, and the al- 
most entire absence of rocks of intermediate age over so large an 
area further strengthens that opinion. It is true that in the far 
Northwest we have proo& that the hiatus is partially filled, but 
in the South and Southwest the evidence is still more meagre. 
Near the Humboldt mountains in Utah Messrs. Meek and 
Engelmann have detected proofii of Devonian rocks but they are 
not known to be largely developed, and on the western dechvity 
of the £1 Paso mountains Dr. d. ^umard found *' well marked 
strata of the inferior Silurian system corresponding in age to the 
Blue Limestone of Cincinnati and the Hudson Kiver group of 
the New York series."* But so fiur as our present knowledge 
extends, rocks of intermediate ages do not form a prominent 
feature in the geology of the west 

RmHlMonian Imtitotioii, Wniiington, Kor, 1861. 

* TraonaUoot of the Academj of Sdeocet, Si. Louis, toL i, No. S, page 288. 
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Abt. X. — On the Beactiona of Ethylamine and Diethylamine ; by 
M. Gabby Lea, Philadelphia. 

Thb materials for the following examinations were prepared by 
the action of nitrate of ethyl upon ammonia in sealed tubes, in 
the manner which I have descrioed in a previoas nnmber of this 
JoomaL The bases were separated from each other by means of 
picric add. 

Ethtlamiw. 

In order to ascertain the purity of the ethylamine used, and 
further to test the exactness of the separation by means of picric 
add, another platinum determination was made with great care. 
It gaye the following results. 



1*8011 grms. tnbstance gare, platinum, *5457 
This corresponds to, per cent 
Theory requires 



89*23 
80*29 

A result which taken in connection with analyses already pub- 
lished seems conclusiye. 



lUaetioni of Mhylamine. 

The reactions of ethylamine with metallic solutions haye been 
more studied than tiiose of the other ethyl bases ; the following 
howeyer do not seem to haye been preyiously described. 

Odd, terchlorid, reddish precipitate, easily soluble in ex- 

cess of precipitant. 
Buthenium, seequichlorid, no precipitate, either immediate or by 

standing 48 hours. The action of 
ethylamine diflfers from that of ammo- 
nia not only in producing no predpi- 
tate, but aiso in this, that the li<]^uid 
after treatment by ammonia, acquires 
a lilao or lilac brown color, whereas 
after treatment with ethylamine it 
assumes a greenish brown or olive 
shade. 

an immediate highly crystalline predpi- 
tate which redissolves in part, in excess 
of the predpitant, forming a colorless 
solution. 

yellowish predp. insoluble in excess ct 
predpitant 

penectly pure protodilorid of cerium pre- 
pared according to Holtsman's modifi- 
cation of Hermann's method, gave a 
dirty predpitate insoluble in excess of 
the predpitant 



Palladium, protochloridi 

Uranium, nitrate, 
Cerimn, protocUorid,^ 
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Ceriun^nitraieofprotoperoxyd, light brown precipitate, inaoliible in ex- 

ceM of the oreoipitant, 
GIuciDum, sulphate of glncinay white, inaolubie in excess. 
Zirconium, chJorid of zirconia, white, insoluble in excess. 
Molybdenum, protochlorid, reddish brown, insoluble in excess. 

^ bichlorid, reddish brown, insoluble in excess. 

While the analogies which unite ethjlamine to ammonia are 
extremdy well marked, the differences in their reactions are also 
very well defined. Like ammonia, ethylamine redissolyes its 
precipitates from salts of copper, of zinc and of silver, but it also 
redisBolves precipitates from solutions of gold, ruthenium and 
aluminum which ammonia does not. It is, on the other hand, 
incapable of redissolving the precipitates from solutions of co- 
balt, nickel and cadmium. Towards protosalts and salts of pro- 
toperozyd of cerium, glucinum, zirconium, protochlorid and 
bichlorid of molybdenum, peroxyd of uranium, bismuth and 
antimony, its behavior is similar to that of ammonia. 

It was a matter of interest to observe whether the substance 
produced by the reaction of ethylamine on solution of terchlorid 
of gold would exhibit any analog with that resulting from treat- 
ment by ammonia, viz., fulminatmg gold. The precipitate caused 
by ethjlamine readily dissolved as above stated in excess of the 
precipitant, this at a gentle heat dried up to a yellow mass, whicb 
when heated, melted, turned red, emitted dense white fumes and 
left a brown spot. No sudden decomposition took place. 

The following is a well marked distinctive reaction between 
ammonia and ethylamine. K bichlorid of tin be treated with 
ammonia, a precipitate is obtained which scarcely shows any 
disposition to redissolve in even a large excess of the precipitant 
But with ethylamine the precipitate redissolves easily, la the 
case of ammonia the presence of salammoniac renders the pre- 
cipitate from a stannic solution, according to Bose. altogether 
insoluble, whereas in the case of ethylamine, a consiaerable pro- 
portion of chlorhydrate of ethylamine may be added without 
diminishing the solubility of the precipitate. 

Ethylamme, like ammonia, has the property of reddening an 
aloohoiic solution of dinitronaphthaline. 

DlETHTLAMINK. 

The action of nitrate of ethvl upon ammonia is particularly 
well suited for obtaining diethylamine on account of the rela- 
tively large proportion obtainea at once. Further experience, 
since I publisbea that process, has shown me that the product is 
even larger than I supposed. The quantity of diethylamine pro- 
duced is fully as great as that of ethylamine. 
Am. Jova. Scl— Second Sebiss, Vol. XXXIII, No. 97.^Jan., 1862. 
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Diethylamine obtained by that prooess was purified by solution 
of its piorate in ether. A specimen of platinum salt analyzed 
gave, rt 86'45 per cent, theory requires 86*46. 

Beaetiont of Ditthylamine* 

The reactions of diethylamine with metallic solutions have 
not hitherto been examinea. The following were observed : 



Ceriam, protochlorid, 

^ nitrate <tfprotoperoxyd, 

Zirooniam, ohlorid of ziroonia, 
Gold, terchlorid, 

Buthenium, seBquichlorid, 
Palladium, protochlorid, 
natinuBi, p0k>ehlorid, 



" bicMorid, 
Molybdenum, protoohlond, 

^ bichlorid, 

(Topper, sulphate. 

Silver, nitrate, 

Quo, sulphate, 

Cadmium, sulphate. 
Nickel, sulphate, 

(Tobalt, protoohlorid, 

Aluminium, alum. 
Chromium, chrome alum, 
Xead, acetate. 



dirty white precipitate, insoluble in excess 
of the precipitant 

light brown precipitate, insolnUe in excess 
of the precipitant 

white precip., msoluble in excess. 

brownish red precipitate, easily soluble in 
excess of precipitant 

no precipitate. The color of the solutioB 
presents the same characteristics as in 
the case of ethylamine. 

no precipitate from a somewhat dilute 
solution, but the deep red liquid is in« 
stantly decolorised. 

no precipitate from a moderately concen- 
trated solution. Hydrochlorate of di- 
ethylamine dissolres in protochlorid of 
platinum to a clear solution, so that if 
a diethylamine base analogons to Mag- 
nus' Green Base exists, it must be Tery 
soluUe. 

No precipitate unless both solutions are 
very concentrated. 

red brown, insoluble in excess of precipi- 
tant 

red brown, insoluble in excess of precipi- 
tant 

Blue precipitate, very sparingly soluble in 
excess of the precipitant 

Blown, easily soluble in excess of the pre- 
dMiant 

White, insoluble in excess of the precipi- 
tant 

Same reaction. 

Pale green, insol. in excess of the precip- 
itant 

Blue, insoluble in excess of the precipi- 
Unt 

White, soluble in excess. 

Bluish grey, insoluble in excess. . 

A small quantity produces no precipitate, 
a large (juantity a white precipitate 
insoluble m excess. 
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Lead, nitnttey An immediate precipitate insoluble in 

ezoese. 

Meroury, protoohlorid, "VVliite, ineoluble in excess. 

Hn, protocblorid, Same reaction. 

^ Dichlorid, White, soluble in excess. 

Glndna, sulphate, White, insoluble in excess. 

Manganese, protosulphate, Pale brown, insoluble in excess. 

Magnesia, sulphate, White, insoluble in excess. 

Iron, sesquiozyd, ammonia Brick red, insoluble in excess, 
alum. 

Antimony, chlorid, Brick red, insoluble in excess. 

*^ tartar emetic, At the first moment no precipitate, then 

a cloudiness and finally a heary precip- 
itate. 

Bismuth, nitrate. White, insoluble in excess of precipitant 

Uranium, nitrate, Yellow, insoluble in excess. 

Some of these reactions are highly interesting. It has been 
already shown under the bead of ethylamine that in addition to 
the dinerences alread j known to exist between its reactions, and 
those of ammonia, its behavior towards solutions of gold and 
ruthenium is highly characteristic. We now see that diethyl- 
amine, not only resembles ethylamine in these properties, but 
shares with it its remarkable capability of redissolving precip- 
itates of alumina. Ethylamine and diethylamine moreover re- 
semble each other and differ from ammonia m their reactions with 
cadmium, nickel, cobalt, and bichlorid of tin. They both act like 
anmionia towards solutions of elucina, zirconia, protoxyd and 
protoperozyd of cerium, peroxyd of uranium, protoxyd and deu- 
toxya of molybdenum and many other metak. The only oxyds 
which all three are capable of redissolving are those of silver and 
copper. Silver dissolves abundantly in all three ; copper much 
more sparingly in ethylamine than in anunonia, while in diethyl- 
amine this property almost disappears, a faint blue color indicates 
the solution of a mere trace. Unless the aqueous solution of 
diethylamine is strong, not even a trace of copper is taken up 
by it 

• The action of diethjrlamine on terehlorid of ffold was further 
examined to ascertain if the resulting compound had any prop- 
erties corresponding with those of fulminating gold. The clear 
yellow solution obtained from solution of tercmorid of gold by 
treatment with dieth vlamine, dried up to a somewhat crystalline 
deliquescent mass wnioh when heated, decomposed without the 
slightest explosion. 

It is evident from the above that the relations which exist be- 
tween ethylamine and diethylamine are much closer than those 
between ethylamine and ammonia. In fact, in all the above 
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reactions, they diflfer in their behavior to palladium and zinc 
salts only. Protochlorid of palladium is precipitated by ethyla- 
mine and not by diethylamine : zinc precipitates are redissolyed 
by ammonia ana ethylamine, but not by diethylamine. In view 
of this remarkable analogy, all clearly distinctive reactions ac- 
quire an interest, and the following which I have observed, is 
very well marked. 

If protochlorid of mercury be precipitated with a very large 
excess of ammonia, the precipitate reaaily dissolves on the addi- 
tion of a little acetic acid, the liquid remaining very strongly 
alkaline. Ethylamine behaves in the same way, but the precip- 
itate caused by diethylamine does not redissolve under the same 
circumstances. Acetic acid may be added, in fact, until the liquid 
acquires a decidedly acid reaction without causing a solution. 

Diethylamine shares the property of ethylamine and ammonia 
of reddening alcoholic solution of dinitronaphthaline. 

The analysis of the platinum salts of the ethyl bases requires 
great circumspection in the application of heat, as th^ decompose 
at a fiur lower temperature than the chloroplatinate of ammonium. 
The diethylamine salt blackens at a temperature at which the 
upper part of the porcelain crucible remains cool enough for it to 
be lifted by the fingers. 

Action of Iodine on Eihylamine and Diethylamine, 

When aqueous diethylamine is poured over iodine in powder, 
it becomes milky and there collects at the bottom of the vessel a 
black substance in thick oily drops. These when heated in a 
platinum spoon give off first violet vapors of iodine, then thick 
white douos and finally leave a carbonaceous residue. If this blade 
substance be boiled a few minutes with a large excess of caustie 
soda, it emits an odor not milike that produced by the combus- 
tion of phosphuretted hydrogen, diminishes in volume, and 
becomes thicker, so much so as to solidify on cooling. It then 
when heated, gives off no violet vapors, but only thick white 
clouds, swells up and leaves an enormously bulky residue ot 
carbon. Ethylamine exhibits a nearly similar reaction. In 
meither case has the resulting substance the slightest explosive 
properties, as might be expected fi*om the reaction of ammonia 
under similar circumstances. 

The compound formed in the case of ethylamine has been 
examined by Wurtz and found to have the formula O^H,I,N. 
By this result, the researehes of Gladstone into the constitution 
of the so-called iodid of nitrogen, reliable in themselves, are 
supported. The latter chemist found for the explosive substance 
formed by the action of iodine on ammonia, the constitution 
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HI,N. The action of iodine is conaeqnentlj in both cases ex- 
actly analogous, two atoms of hydrogen are replaced by two of 
iodine. 

Gilm therefore seems to be in error in asserting that no sub* 
stitution-product firom ethylamine analogous to so-called iodid 
of nitrogen (biniodamine) can be obtainea* 

This iodine substitution-product from ethylamine and diethyl- 
amine, cannot^ unfortunately, be obtained in a state of punty 
sufficient for reliable analysis, otherwise the examination of the 
diethylamine product womd be interesting. For in ethylamine, 
there are two atoms of the hydrogen of the ammonia type 
remaining, 

C.H. 

H 

and there is no difficalty io supposing them to undergo » substi- 
tution bj iodine. But in dietnylamine there remains but one — 

c,h.|n 

Nevertheless diethylamine under the action of iodine affords a 
substance exactly resembling that produced firom ethylamine. 
To effect the analysis of a substance naving an equiyalent in the 
neighborhood of 800 so as to speak with confidence of the pres- 
ence or absence of a single equivalent of hydrogen, it would need 
to be obtainable in a state of perfect purity. This however has 
not so fiur been possible. 

liomorphiim of Ammamoi, 

A few experiments made in this direction gave the following 
results: 

Ethylamine alum. — Octahedra of sulphate of ethylamine and 
alumina were obtained. 

IhrfyrcUe of diethylamine and soda. — In order to determine 
whether diethylamine was capable of replacing ammonia in the 
magnificent crystalline forms of the double tartrates, tiiis salt 
was formed, but whether crystallized fix>m water or from weak 
alcohol, only needles could be obtained. 

Suiphaie of diethylamine and zinc. — ^In order to determine if 
diethylamine was capable of replacing ammonia in Mitscherlich's 
group of double sulphates, RO, SOj-f MO S0,+6H0; with the 
char^oteristic crystal-form, the double sulphate of sine and 
diethylamine was formed. A deli<]^ue8cent solution was obtained 
which in vaooo over sulphuric acid afforded a ci^stalline nu8i| 
firom which no conclusion as to isomorphism could be drawn. 

« Jalited)triehl der ChMnie, 1S68, fx 140. 
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Rtttetion of Ethyl hoses with Dr, KnopU nsw hydrojluosilicic aad^ 

2HFl+Si,Fl8. 

In the Chemisches OsntraJblatt for August 21, 1861, Dr. Knop 
publishes an account of a very interesting combination which he 
nas obtained by the action of peroxyd of copper and metallic cop- 
per on silicofluoric alcohol, and subsequent removal of the copper 
Dy sulphydric acid. He thereby obtains an acid 2HFl+Si,Fl, 
which exhibits different properties from ordinary hydrofluosilicic 
acid, 8HFl+2SiFl5 and which he thinks may prove a valuable 
reagent It precipitates according to its discoverer, potash and 
8oda completely from their solutions, while with sulphate, chlor- 
hydrate, phosphate and oxalate of ammonia, it gives no precipi- 
tate. It appeared to me to be of interest to examine the behavior 
of this reagent with some of the ethyl bases. I prepared some by 
Dr. Knop's process; with it obtained immediate precipitates with 
carbonated and caustic alkalies, hydrochlorate of ammonia af- 
forded no precipitate — ^results in accordance with his. 

Caustic ammonia, afforded the following results: When the 
acid was in excess, no precipitate was formed, but where the 
ammonia was in excess, a very abundant caseous precipitate was 
obtained, which showed little disposition to dissolve in an excess 
of precipitant, even by standing and with the application of heat. 
Chiorhydric acid dissolved it somewhat better but still left a con- 
siderable portion undissolved. 

Ethylamine, when the acid was in excess did not give a pre- 
cipitate, but when the ethylamine was in excess, the mixture by 
standing a while, cot^lated to a jelly so stiff that the test glass 
could be inverted, and this with scarcely any loss of transparency. 
In an excess of the new acid, this jelly redissolved with the 
exception of a few flakes. 

Diethylamine exhibited almost the same reaction as ethyl- 
amine, except that the jelly was less transparent, and the solution 
in excess of the reagent less complete. The acid gives no pre- 
cipitate with either the chlorhydrate of ethylamine or that of 
diethylamine. In this respect therefore these ethyl bases resem- 
ble ammonia. 



Aot, XL~Ofi MraU cf Ethyl; by M. Camet Lr4, Philadelphia. 

Action ofBfducing Agents. Acetic Acid andiron. — Acetic acid 
mixed with nitrate of ethyl was made to act on iron filings. 
On the application of a gentle heat a violent action set in, and 
most of the nitrate of ethyl was driven off undecomposed. The 
tube of a Liebig*s condenser was therefore attached so that the 
distillate might constantly flow back, and heat was applied until 
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the whole of the nitrate of ethyl was acted on. A considerable 
quantity of deutoxyd of nitrogen was eyolved and some nitrite 
of ethyl. Finally caustic soda was added and the gaseous pro- 
ducts were conducted into water. A yery considerable quanti^ 
of ammonia was thus obtained but no ethyl bases coula be dis- 
tinguished. 

From a considerable number of experiments I am disposed to 
think that the ethyl bases are produced in but a limited number 
of reactions, and that in many cases when they would seem to 
be possible products, ordinary ammonia is alone formed. For 
example, it appeared not improbable, that by acting on drjr 
ethylosuJphate of ammonia* C4H,(NH J0,2S0, ; with caustic 
lime, ethylamine would be formenl simultaneously with hydra- 
ted sulpliate of lime CaOSO,+2HO, according to the equation 

C^H^(NH^)Oa 2SO,+CaO= (CaO SO5+2HO) +^*g» I N,80,t 

but experiment showed that this was not the case, ammonia alone 
was disengaged. 

SodiurrL'-^he eyolution of both deutoxyd of nitrogen and 
nitrite of ethyl indicate that by the reaction of iron and acetic 
acid the nitric acid in combination with the ethyl may be de^riyed 
not only of one, but eyen of three atoms of oxygen. In yiew of 
this easy and far reaching reduction, it is curious to find that 
nitrate of eth^l is scarcely acted upon by metallic sodium whidi 
eyen retains its lustre for some time when immersed in the ether. 
If a few drops of alcohol be added to the nitrate of ethyl, the 
sodium attacks the alcohol and when this is exhausted the sodium 
remains in the liquid for hours, as brilliant as a piece of silyer. 

Production of a Saccharoid Substance t — ^When nitrate of ethyl 
18 made to act upon ammmonia in sealed tubes, secondary pro- 
ducts am)ear to be also formed. When the hydrochlorates of euiyl 
bases ootained in this wa^ are eyaporated down preyiously to 
final distillation with caustic alkali, they are brownish and naye 
a strong odor of burnt sugar. The residue after distillation was 
examined for sugar or allied substance, but it could not then be 
detected and the odor had disappeared. 

Boutlerow has lately described:^ a remarkable reaction which 
indicates the probable production of a sugar for the first time by 
complete synthesis, it was obtained by the action of alkalies 
on oioxymethylene t/,H^0,. It seems possible that diox^re- 
thylene might, in the reaction of nitrate of ethyl on ammonia^ 

* By enxMore otw lalpliiirie add in tscoo for MTeral weeki, crystals of ethjlo- 
■atplMte of smmonis mar an inch in length and diameter were ohtained. 

t Athylamine is capable of formiDg aa aahydroos carbonate and probably also aa 
anbydroQS anliduite. 

t Bulletin dela SocCh.de PlurSs, No. 6, Sduiee dn 26 JniUet, 1861. 
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be found in small quantities and lead, when the erude contents 
of the pressure tubes are first distilled with caustic alkali, to the 
formation of a substance analogous to Boutlerow's methylenitane 
in the ethyl series* 

Further remarkt on the preparation of the Ethyl haeee by meant of Nitrate 
of Ethyl^ and their teparation. 

Frequent repetition of the process which I have previouslj 
described* confirms me in my opinion of its advantages. Nitrate 
of ethyl is obtained easily and abundantly* From 480 grammes of 
alcohol of 40^ Baum^ I have obtained 231 of nitrate of ethyl, and 
even a still larger proportion. It is essential in operating upon 
quantities of half a litre or oyer, of the mixture of alcohol and 
nitric acid to first raise the alcohol to a boiling heat and dissolve 
the urea in it, and then add the nitric acid, otherwise it may 
attack the alcohol while the urea remains undissolved at the bot- 
tom of the vessel, and thus cause the whole process to fiul. I 
have prepared six or seven pounds of nitrate of ethyl in this way 
with ver^ little trouble. 

In actmff upon the nitrate of ethyl with ammonia, it is neces- 
sary that tne pressure tubes should be extremely strong and 
should never be more than one-half full. Sdine baths are not 
to be used. 

Triethylamine appears to be only an occasional product of this 
reaction. 

In employing the process which I have recommended for 
removing the ammonia, viz: converting the mixed bases into 
sulphates and exhausting with absolute alcohol, it does not 
answer well to add sulphuric acid to the crude proaucts obtained 
from the pressure tul^ because it is impossible to know the 
exact quantity of sulphuric acid required to expel the nitric acid. 
K too little be employed, some nitrate of ammonia might remain 
and dissolve in the alcohol. K too much, bisulphate of ammonia 
may be formed, and this likewise would dissolve to some extent 
in the alcohol and contaminate the product. It is therefore ne- 
cessary to distil the crude products with caustic alkali, neutral- 
ize exacdv with SO, and then evaporate to dnrness and exhaust 
with alconol as described in the paper here referred to. 

In employing picric add to separate the ethyl bases, each 
picrate, after having been purified oy recrystallizations. is to be 
treated with chlorhydric acid. The greater part of the picric 
acid separates, and a further portion by evaporating the hquid. 
Some however remains, and it is important to get rid of it^ be- 
cause picric acid when distilled with aqueous caustic alkali 
evolves ammonia^ which would thus contaminate the ethyl base. 

« ThiiJounMa, July, 1861. 
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This is effected as follows. After the chlorhydrate of the ethyl 
base has been evaporated as &r as possible without crystalliza- 
tion, a yery little carbonate of potash is to be added and the 
solution stirred at intervals. Almost every trace of picric acid 
is thus precipitated. 

In the final distillation of the chlorhydrate with caustic alkali, 
if there remains any trace of picric acid^ an infiuitesimal quantity 
is apt to be carriea over, imparting a yellow tinge to the distil- 
late. This may be prevented by adding before distillation a 
very small quantity of animal charcoal. 



Abt. XIL — The Distinguishing Features of Comets considered as 
Phases of an Electrical Discharge resulting from Excentricity of 
Orbit; by Benj. V. Marsh. 

In the number of this Journal for May, 1861, 1 endeavored to 
show that an auroral streamer is a current of electricity, which 
originating in the upper portions of the atmosphere and follow-' 
ing upward the magnetic curve which passes through its base, 
sometimes extends to a height of at least five or six hundred 
miles, thus reaching far beyond the supposed limits of the atmo- 
sphere, and that the current carries up with it, at nearly its ovm 
velocity^ particles of matter which being rendered luminous by it 
serve to show its position. Assuming this to be true, I ventureni 
the suggestion that the tail of a comet is probably of the same 
nature, it being simply an electric current rendered visible by 
its own illumination of a stream of particles which it is continue 
dly transporting with nearly the velocity of electricity itself 
from the atmospnere of the comet. The object of this paper is 
to present some considerations which seem to confirm this view. 

Comets must either be peculiar in their constitution, or else 
the features which so remarkably distinguish them from other 
members of the solar system must be the result of some peculiar 
influence acting solely upon them. The f(5rmer seems highly 
improbable because, with the exception only of the planets, every 
considerable mass which is known to belong to the solar system, 
or even to visit it temporarily, is found to be a comet, and we 
can scarcely imagine that all these masses of matter moving 
about the sun in every possible direction and approaching from 
every variety of distance and thus likely to include every 
variety of material to be found in the solar system should all 
agree m any peculiarity of composition not to be found in any 
one of the planets. In viewing the whole solar system the com- 
etary condition appears to be the rule and the planetary the excep- 
tion — ^indicating tnat all the members of the system are capable 
Am. Jour. Sci.— Sbcond Sbbibs, Vol. XXXIII, Na 07.*-JAir., 186SL 
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of patting cm tbe eometary condition, but that in the planets 
circamstanees have not favored its development Now, except- 
ing the pecaliar eometary appearances, the only feature in which 
it IS known that all ccHnets agree with one another and differ 
from the planets is the excentric form of orbit — the distance 
of a planet from the sun is almost constant^ that of a comet variable 
— and it is to Xbejuariation in the comet's distance from the sun, 
and the resulting contrast of condition whilst in different parts of 
the orbit that I would attribute the development of the eomet- 
ary phenomena. 

A planet revolves about the sun at a nearly uniform distance 
and the action of the sun's rays upon it is nearlv constant 
throughout the whole of its revolution, and, so far as their effects 
are concerned, it must attain a condition of permanent and 
stable ec[uilibrium. On the other hand the apheuon distance of 
a comet is many times as great as its perihelion distance^ — its mo- 
tion being virtually a vibration to and from the vicinity of the 
sun, rather than a revolution about it — and since the amount of 
light and heat received from the sun diminishes as the square of 
the distance increases, the comet must alternately be subjected to 
conditions of the most extreme contrast. For example, the 
distance of Halley's comet when in perihelion is 56 millions of 
miles — in aphelion S370 millions ; so that in the former position 
it receives in a given time 8600 times as much heat and light as 
in the latter. But the lengths of time during which these ex- 
posures continue also differ as widely. In aphelion the motion 
IS so slow that it takes 6^^ years to pass over one heliocentric 
degree of its orbit, while in perihelion the same angular distance 
is passed in 16'7 hours — so that during a long series of years this 
comet remains exposed to the cold of these distant regions (the tem- 
perature of which may perhaps descend to a point of which we 
have no conception) while it is receiving but little light and 
heat from the sun. This cooling process must continue long 
after it has passed its aphelion because its return is at first so 
exceedingly slow that it must continue to lose by radiation more 
heat than it receives from the sun. So that it is only when the 
time for its perihelion passage approaches quite nearly that the 
lowest temperature of the mass is attained. It then rushes to- 
wards the sun with rapidly accelerated velocity and in a condition 
contrasting most strongly with that which it must assume when 
in perihelion. This contrast may not be confined to difference of 
temperature, but the long deprivation of the solar rays may lead 
to tne attainment of a different condition in reference to the 
other forces of which the sun seems to be the source. Being 
precipitated into the immediate vicinity of the sun in this ex- 
tremely negative condition the solar action upon it must pro- 
duce changes of the most violent kind, and since oM change 
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tends to evolve heat, electricity and light, we need scarcely be 
surprised that these are developed on a scale of grandeur far 
surpassing anything with which we are acquainted upon the 
earth. 

That small perihelion distance is not the controlling element 
is shown by the total absence of the cometary character in 
the inferior planets, whose orbits lie wholly within the perihe- 
lion of many of the comets. Even the great comet of 1825 
came but little within the orbit of Mars ; and that of 1729 had 
a perihelion distance of 4*04810, bein^ thirteen times that of 
Mercury and almost equal to that of Jupiter. So that we see 
in Mercury a near approach to the sun without the cometary 
character — and in the comet of 1729 we see the cometary 
character without a near approach to the sun. Excentricity 
on the other hand seems to be absolutely essential. All comets 
move in excentric orbits, and we have no instance of great 
splendor without great excentricity. Size, perihelion distance 
and, perhaps, difference of constitution are modifying elements, 
and we may, therefore, have comets moving in very excentric 
orbits without becoming conspicuous, but inspection of the table 
below will show that all the most splendid comets have orbits 
of extremely great excentricity. 

Whilst the contrast of condition above referred to evidently 
ori^nates from excentricity and cannot have place without it, 
it IS equally clear that it must be modified by perihelion dis- 
tance — and that the excentricity remaining the same, the less 
the perihelion distance the greater must be the contrast — the 
proportionate loss of heat by radiation increasing with the tem- 
perature of the mass — and a diminution of perihelion distance 
Deing equivalent to an increase in the power of the sun's rays, 
and, consequently, adding to the brilliancy of the results. We 
must therefore expect the greatest splendor when extreme ex- 
centricity is combined with very small perihelion distance. The 
comets of 1843 and 1680, two of the most splendid on record, 
afford examples of this combination. 

In order to ascertain whether these views harmonized with 
observed facts, I have prepared the annexed table in which will 
be foimd, 

1st. The planets, with the extremes and mean of the Asteroid 
group to No. 66 inclusive. 

2d. All the comets the periods of which are known. 

8d. Donati's comet, and seven others, bein^ the only ooninpicu- 
ODS comets the excentricities of which are given in J. R Hind's 
'* Cataloguer of the Orbits of all Comets hitherto computed," pub- 
lished in 1862. 

In the foUowiog figure ACBD represents the elliptic orbit of a comet — 
8 the tun*! place. AB the major axis — CD a double ordinate through 
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S. — a h a straight line passing through S and meeting the curve in the 
points a and b, and making but a very small angle with AB. 

Let t = time occupied by the comet in passing from a to A. 
<'= « " " " " 6 to B. 

/ = light and heat received in a given time by the comet at a. 

^'_. i( (i i( (( (C ff^ 

Then since the angle BS6 is very small we may without material 
error assume that 86 = SB, Saz=SA, and that the sectors BS6 and ASa 
are to each other as the triangles BS5 and ASa. Also consider / and /' 
constant during the times t and t' respectively. 

Than since the radius vector describes equal areas in equal times, 
t:f:: sector ASa : sector BS6 : : triangle ASa : triangle BS& : : Sa^ : S6>. 
Therefore t:t' :: Sa' : S5^. But since the light and heat received in 
a given time vary inversely as the square of the distance, 

V:l ::Sa2:S6a 

Therefore, t :f::V :l 

and hence, tl=:fV 

But tl represents the total amount of light and heat received by the comet 
in passing from a to A ; and t'V represents the total amount of light and 
heat received by the comet in passing from & to B, and since, if for AB 
and ab we substitute any other two straight lines intersecting each other at 
a very small angle in S, the same reasoning will apply, it follows that the 
whole amount of light and heat received by the comet while passing from 
D, through its permelion at A, to C, is equal to that which it receives 




during its passage from C, through the aphelion point B, to D — and 
since the times occupied are to each other as the areas of the segments 
DAC and OBD, the ratio which these areas bear to each other affords 
a measure of the average contrast in the amount of light and heat re« 
ceived by the comet in a given time on the two sides of the line CD, — 
that i%, in what we may for convenience term the aphelion and perihelion 
parts of its orbit respectively. So that this ratio seems to furnish the fair- 
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€8t measure of the effects to be anticipated from eicentricitj of orbit I 
have, therefore, given this ratio in the table — as well as that of the aphe- 
lion to the perihelion distance — and the square of the latter ratio, rep- 
resenting the relative amounts of light and heat received in a given time 
in perihelion and aphelion. 
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From the above table it appears that of the comets of short 
period, all of which are inconspicaous, the highest ratio of the 
time spent in the aphelion to that spent in the perihelion part of 
its orbit is 28, whilst the lowest figure for a comet of any consid- 
erable brilliancy is 283 for that of Halley, and for the great 
comets of 1^48 and 1680, the ratios are two millions and forty 
millions respectively. So far then as can be judged from the 
limited data at my command, the proposition that splendor is 
never found without great excentricity is fully confirmed.* It is, 
perhaps, worthy of remark that the asteroid Polyhymnia ap- 
proaches in excentricity so near to the comets of short period as 
to suggest the suspicion that some of the asteroids may yet be 
found to partake somewhat of the cometary character, and to 
famish a connecting link between the platiets and comets. 

One result of the preceding views as to the origin of cometary 

{)henomena, is that brilliant comets must be expected to have 
ong periodjB — and such is found to be the feet. Halley's comet 
has a period of only seventy-six years, but to no other, with 
anjr claim to be regarded in the first rank has been assigned a 
period which is not measured by centuries. Indeed Halley's is 
the only great comet that is known certainly to have reappeared 
at all. 

* Since the abore has been in the hands of the fNrinier, I hare seen in the North 
British Reriew for November, 1861, the following notice of a work " On the Physi- 
cal Constitution of Ck>met8. By Olinthus Gregory Downes, F.R.A.S. 4to^ pp. 46. 
London, I860,'' Tiz.: 

Page 280. " A hypothesis with a higher daim to notice has been l)rongfat for- 
ward by Mr. Downes in his work On the Phyneal OantHtutian of Ccmei$, He 
assumes 'that comets are of a like physical constitution to the earth, and that the 
effects which are produced may be due to the operation of laws which are known 
to prevail upon the earth, via., the laws of heat and the laws of matter/ He then 
proceeds to consider what changes the laws of heat would produce on our earth 
moving in a very ezcentric orbit The water would, by the extreme cold at the 
aphelion, be converted into a powdery cohering mass ; and the atmosphere, when 
congealed also, would occupy the interstices of uat mass; and what they could not 
contain would be depositee! on its surface, ' the deposit consisting of crystab of air 
and water mutually entangled.' On approaching the perihelion, the air crystals 
would explode, scattering the undissolvea cr^^stals in streams of expanding air, the 
explosions increasing when near the perihelion, and the rejected matter issuing in 
different degrees from different parts of the nucleus. The attraction of the nucleua 
will now draw the expanded matter back to itself, and act as a repulsive force car- 
rying it towards the back of the nucleus; and forming a tail, not merely of vapor 
but of matter. By the issue of jets from the nucleus, Mr. Downes thinks that a 
rotatory motion may be produced and periodically accelerated. In this way Mr. 
Downes proceeds to explam the phenomena exhibited in Donati's comet, as observed 
by Bond and Cbacomac; but however much we may admire the ingenuity of the 
author, we must regret that it has been expended on a speculation which the as- 
tronomer and the mathematician alone can bring within the domain of sdence." 

Again. '* It has been suggested by some philosopliers, that comets are habitable 
worlds ; and Mr. Downes has maintained that they are bodies in the act of prepa- 
ration for the reception of inhabitants." 

Not having any knowledge of Mr. Downes's work except that derived from ih« 
above notice, I cannot tell to what extent my course of reasoning may coincide 
with his. WhUst he anticipates me in insisting upon the cometiting effect of ea 
tridty of orbit, our ooodasions in other respects appear to be widely different 
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Another result is that comets which are destined to become 
very splendid most begin to show indications of it while 'yet at 
a great distance from the sun, their appearance showing the 
kind of journey from which they are returning. 

Pro£ Bond remarked this in Donati's comet of which he says : 
*^ Up to this time (the middle of August, and six weeks before 
its perihelion passage) it had remained a £Eunt object, not even 
discernible by the unassisted eye. It was distinguished from or- 
dinary telescopic comets only by the extreme slowness of its 
motion, in singular contrast with its subsequent career, and by 
the vivvi Ught <if the nucleus; the latter peculiarity was ofitsdfpro* 
phetie of a splendid destiny. ^^ 

Assuming that probable cause has been shown for believing 
that the splendor of comets results directly fi-om the excentric 
form of orbit which produces violent changes attended with the 
evolution of heat^ electricity and light, I would propose to ex- 
tend the analogy to the aurora still mrther, and to suggest that 
whilst the tail corresponds to the auroral streamer the envelopes 
appear to be the exact counterparts of the concentric envelopes 
which were observed to surround one of the terminals in some of 
Mr. Gassiot's experiments referred to on page 815, voL xxxi, of 
this Journal* — ^the whole cometary phenomena being like the 
aurora, examples on a grand scale of the *' stratified electric dis- 
charge" in vacuo. 

Prof Peirce states that Donati's comet had a dense nucleus of 
160 miles in diameter surrounded by an atmosphere having a 
diameter of 40,000 miles, and he seems to consider this to be a 
type of the whole class, the dense nucleus and immense atmo- 

* TTi6 foUowing qaoUtioDS from ad article " On the Lumiooae Discbargee of Vol- 
taic Baiteriee when ejounined in Carbonic Add Vacno, br J. P. Oaseiot, Esq^ F.RS.,'' 
pdblided in tka "Fk^eeedings of the Bojal Society, toI z, Na 89," ahow the char- 
acter of theee eorelopes : 

Page 894. — ^Vacuum-tube ''No. 146 it 24 inches long and 18 inches in drcnmfer- 
enee, and has a copper disc 4 inches diameter at one terminal, and a brass wire at 
the other." 

Page 899.— "In 140, with Grose's nitric add batteir, 400 cells, on the comple- 
tion of the corrent, the dischatgee of the battery passed with a disphiy of magnifi- 
cent strata of the most daxsling brightness. On separating the discs by means of a 
micrometw screw, the Inminons discbaiges presented the same appearance as when 
tdran from an induction eoU bnt brighter. On the copper plat€ in the fteetel there 
woe a white laver, and then a dark epace about one inch broad; then a bluith atmo- 
ephere curved like the plate, evidently three negative envelopes on a great eeale* 

Page 8f •.— In 167 and 196 (with carbon-balls in the tubes) the discharge of the 
nitric add battery elidts intense heat, and probably changes the condition of the 
▼acuom. On the 6th of August, 1869, the discharge in 187 presented a stream of 
intolerable brightness (I again quote from Dr. Robinson's notes), in which, throuffb 
the pbite of green glass, with whidi he obserred the phenomena, strata could be 
obsMTed. This soon dianged to a sphere of light on the positive ball, which be- 
came red hot, the negatieee being eurrowuied by magnificent enveUpee, whilst with 
the horseshoe magnet the positive light was drawn out into strata. 

Page 401.—" When the heatii^ of the potash was further increased, four or five 
dond-like and remarlnbly dear stnAa oatne out from the positive.'* 
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sphere being always present. The above views harmonize with 
this conclusion, but require that we consider the atmosphere to 
be transparent, and invisible, except as different strata are illum- 
inated by electric light — the observed development of the envel- 
opes not necessarily involving any chance whatever in the di- 
mensions of the atmosphere, but sunpljr snowing the progress of 
luminous strata which traverse it, coming out H*om the nucleus 
just as in Mr. Gassiot's experiments they came out from the 
positive terminal — whilst the tail is made up of currents of elec- 
tricity, similar to auroral streamers, rendered visible by their 
own illumination of streams of particles which they are con- 
tinuall3r transporting from the nucleus at near the velocity of 
electricity itself— the light of the tail and enveloi)es as well as 
the most of that of the nucleus itself being electric. The fail- 
ure to detect a nucleus does not prove its non-existence, be- 
cause, if the whole cometary light be principally electric we 
should expect the solid nucleus to be slower to assume the lum- 
inous condition than its surrounding atmosphere, and hence in 
all but those in which the development is extreme the electric 
light will be confined principally to the envelopes and tail so 
that a small nucleus may readily escape detection. 

Doubtless comets derive a portion of their brilliancy from their 
reflection of the sun's light, but there are strange discrepancies 
between the observed and calculated brightness which can only 
be explained by admitting that they are principally self-lumi- 
nous. If we consider their light electric, we shall cease to be 
surprised at sudden and irregular variations. As regards the 
tail, we know that the total amount of matter contained in it 
must be extremely small — whence, as it occupies an immense 
space, it must be inconceivably rare — so rare that it can scarcely 
be supposed capable of reflecting enough of the sun's light to 
render itself visible even under the most favorable circumstances 
— so that its being self-luminous seems to me scarcely to admit 
of doubt. 

Becurring to the analogy between the comet's tail and the 
auroral streamer we find the two identical in appearance, in mo- 
tion and in proportions, and not very unlike in form — and both 
are traversed by waves of light which in each case have their 
origin in the base and travel outwards with great rapidity to the 
extremity.* The auroral streamer has been proved to be an 

* The following quotatioDS from Oommr. Gilliss's article in the last number of 
this Journal, not only furnish an instance of this pulsation, but contain abundant 
proof of sudi rapid moyemente and changes in the different parts of the lumin- 
ous sectors, streams composinff the tail, A&, as seem necessarily to invoWe elec- 
trical yelocitiea, and afford striking analogies to the movements of streams of dec- 
tricity. 

*<'AieeonstaDcy of the light near the nucleus was interrupted at interyalsby 
JUuhing$ or puUationit elomy resembling thoee of the aurora," 

"The whole appearance of this sector, at first brilliant and well defined, under' 
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illaminated oolumn several miles in diameter and five or six 
hundred miles in length, which originatiDg in the upper portions 
of the atmosphere projects itself far beyond its limits, and whilst 
revolving about the magnetic axis of the earth maintains its 
rectilinear form. Now it can scarely be doubted that these are 
electrical currents, and as the visibility of such currents is be* 
lieved to be due solely to the presence of illuminated matter, we 
must conclude that the auroral streamer carries up fix)m the 
atmos{)here particles of matter, its illumination of wnich shows 
its position. This, of itself; is not a matter of surprise, because 
the experiments of Plticker and Gassiot have repeatedly shown 
that electrical currents are not only capable of transport* 
ing particles of matter, but that even the hardest metals are 
unable to resist them. In a recent series of experiments upon 
electric discharges in vacuo, Mr. Gassiot has shown that with 

went varUnu motUfieatiam aa tks night pfogreMaed, When first obsenred, it ttm 
nearly Bytnmetrical with feepect to the comet's axis. The eastern wing was per- 
haps a little the longer of the two. Thet^ was a dark oval spot near the middle 
of the fan and a little to the east of the aiis ; then a faint curved line or lines, con- 
centric with the outer oonyex boundary, divided the mass into upper and lower 
strata, each with a cusp on either side. Afterwards the lines appeared broken, 
giving a mottled appeanuice to the central Eone of the sector, and finally the west- 
tm cnspe seemed to break, and the fim*Bhape was transformed into a spiral whose 
centre was in the nucleus. Meanwhile^ durino the hows of obaervationy the dimen- 
eums of the whole tnase ftad inereaeed to at leatt double of the original eize^ while 
the outlines had become so indistinct that it was only with difficulty the general 
shape eould be reoognixed.** 

** It was not, at any time, as brilliant as during last niffht, nor was the dark oen« 
tral line near the axis as marked, but was, as then, ttuyect toJUful puUaiiona, at 
which periods the hicrease of light somethues seemed wholly confined to within 12^ 
or 14^ of the nucleus, at othere to fiaah to the tUmoet extremity of the coma almott 
inttantlv, and again at othere, the whole volume appeared to be bent to the wettward 
at a wiUaw branch bg the wind.** 

"The mat volume of light was within 10^ of the nucleus, and at 20^ the bril- 
liancy of the eoroa did not exceed that of the milky way, west of y Aquilie. Bui 
it$ inteneitg waa eubject to great changes, when it teemed to fiow from, the nueleme in 
a atream ateadUy inereaaing for acme minutea, and again aa dcviy fading away!* 

*'The coma continued in two distinct branches, of which the western one was 
curved, and constantly traceable to Within a degree of B Bootis. During thepulaeh 
iiona it eould be aeen a de^ee or two beyond that point** 

The article on Comets m the North British Review for November, already refer- 
red to, contains the following which seems strongly to confirm the electrical charac- 
ter of the phenomena : 

" There can be no doubt, that sudden changes of brightness, and slower change* 
of magnitade, take place in comets. Kepler informs us that the tail of the comet 
of 1607 then at first short, became long * in the twinkling of an eye.' Wendelia^ 
Snellius and Father (Meatus saw the tail of the comet of 1618 undulating, as if 
driven by the wind. Hevelius saw similar movements in the tail of the eemete of 
1652 and 1661; and Pingrd saw in the tail of the comet of 176(H unduh&tions like 
those of the aurora, the tail sometimes covering certain stars, and then retiring 
from them. M. /^rago was at first disposed to ascribe these sudden changes to 
atmospheric vapors passing between the comet and the eye of the observer ; bot he 
found in Halleys comet of 1885 satisfactory evidence that the nucleus, the whole 
or part of the nebulosity, and the tail of a comet, may exhibit almost instantaneous 
dianges of brightness.''— pw 274. 

Am. JO0B. Sol— Smoitd SsanEi, You XXXIH, No* 97.— Jax.. 1862. 
IS 
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electrodes of platinum, silver and several other metals whenever 
the current from the negative terminal impinged upon the inner 
sur&ce of the glass vacuum tubes made use of, a deposit was 
made of whatever metal composed the electrode, the terminal 
wire presenting the appearance of being corroded by the disrup- 
tion of the particles carried off bv the current. (See "Proceed- 
ings of the 81st meeting of the British Association for the Ad- 
vancement of Science, held September, 1861," wherein it is stated 
that Mr. G-. succeeded in thus obtaining deposits of 14 different 
metals.) Of the ability of the current to transport particles of 
matter there can be no doubt — the only question is as to the ve- 
locity.* Since the particles can only be supplied by the atmo- 
sphere, the formation of a column must be from its base upward 
— ^and bv carefully noting the time required for a streamer to at- 
tain its full height^ and knowing that height, we must ascertain 
its velocity. But we find that the streamer frequently appears to 
attain its full height instantaneously — ^the time occupiea by its 
projection to the height of 500 miles being too small a fraction of 
a second to permit the eye to detect even the direction of the 
motion. This evidently involves a velocity of many thousand 
miles per second, and affords great reason to suppose that the 
particles have a velocity approaching to, if not equalling that of 
electricity itself— a conclusion which mav the more readily be 
admitted since it cannot be shown that this velocity is in itself 
less probable than any other. Of course the velocity of the 
transported particles can never exceed that of the transporting 
current, but there seems to be no lower limit which it may not 
be supposed to attain. If we admit this electrical velocity, the 
phenomena presented by the comet's tail are easily explained| 
since only a few minutes are occupied in transporting a particle 
from the nucleus to the end of the tail, that is to a point so dis- 
tant from the nucleus that the intensitv of the current is not 
sufficient to continue its illumination &rther, it disappears finally 
from our sight and is lost; so that the tail of to-day not only oc- 
cupies a different position from that of yesterday but they have 
not a particle of matter in common. The particles which issued 
yesterday are scattered and lost, and we now see a new tail 
made up of a new set of particles constantly emitted from the 
comet. The position and form of the tail at any moment there- 
fore depend solely upon the form and position of the electric 
currents, and these again must be controlled, either directly or 
indirectly, by the great disturbing cause of the whole phenome- 
non, the sun, probably through the agency of a magnetic condi- 
tion excited in the comet, the existence of which was first sug- 
gested, I believe, by Bessel. 

* Dr. Hare's views (stated in former Toloiiies of this Journal, and elsewliert), of 
tlie ooaTtctiTe eleotrical diachaiige maj be worth consoltiDg in this oonnection. 
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The waves of light originating at the nucleoa and extending 
to the end of the tail are doabtless nothing more than unnsuallj 
large clouds of particles the whole flight of which we can trace. 
Similar phenomena sometimes take place in the auroral streamer, 
the eye being able to detect with certainty the upward direction 
of the motion, showing that in these instances the velocity al- 
though so far exceeding any movement of matter with which 
we are acquainted upon the earth that it may fairly be termed 
electrical, still falls much below the velocity of electricity itself. 
The slowest motion of this kind appears to be in the "auroral 
flashes," which are probably identical with streamers except in 
that they are spread out laterally (in an East and West airec* 
tion) thus occupying what Pro£ rliicker calls a " magnetic sur- 
&ce." It may be said that if we admit the heieht of 500 or 600 
miles claimed for auroral streamers, it may indicate that the at- 
mosphere extends to that height rather than that particles are 
carried up by the current But if the comet's tail is admitted 
to be identic^ with the streamer, it affords an answer to this ar- 

Ement, because it cannot be claimed that the comet can possibly 
ve an atmosphere co-extensive with its taU. So that the ex- 
planations of tne two phenomena support each other. 

Again it may be objected that a stream of particles oonstantiy 
issuing from the comet witii the velocity of electricity must 
speedily dissipate the mas& But this depends upon the rarity of 
the matter emitted, which may be such that the whole amount 
lost during a perihelion passage may be very inconsiderable. 
Some effect of this kind has been suspected by Professors Peiroe 
and Mitchel, who conclude that the decrease in the periodic time 
of Encke's comet may be due to this cause. 

The foregoing considerations seem to establish a prettv strong 
probability that comets differ from other members of the solar 
system merely in tiie form of their orbits — and that if Donati's 
comet could exchange orbits with an asteroid of equal size there 
would also be a complete exchange of all the attendant phenom- 
ena. The comet before completing a single revolution in its cir- 
cular orbit would have gone through its paroxysm of electrical 
excitement, attained a condition of permanent and stable equi- 
librium with reference to all the effects of the sun's ravs and 
having no longer any other than reflected light would become 
an inconspicuous object visible only with the aid of a powerM 
telescope^ — ^whilst the asteroid on its return from aphelion woidd 
suddenly burst forth as a comet of great splendor. 

Phikddphift» Hot. 2«tb, 1861. 



Digitized by VjOOQ IC 



100 Billings on the age of the so-called Potsdam Rocks 



Art. XnX — Further observations on the age of the Bed sandrock 
formation (Potsdam group) of Canada and Vermont ; 'by E. 
Billings, F.G.S., Palseontologist of the Geological Survey of 
Canada. 

1. Questions op Prioritt. 

At the time of writing the note on the Red sandrock forma- 
tion of Vermont in this Journal, last September {[2], xxxii, 
232), I was not aware that Prof. C. B. Aaams had previously 
recognized the resemblance of the Highgate trilobites to Cbno- 
cephalites. Shortly afterwards while searching for some of the 
earlier published aocuments on the older rocks of North Amer- 
ica I met with his paper and published it in full in the Cana- 
dian Naturalist and Geologist m an article on the Bocks and 
Fossils of Phillipsburgh (Can. Nat* and Geol., vol. vi, p. 824). 
Mr. Hitchcock's note in this Journal, ([2] xxxii, 454) shews that 
Prof. Z. Thompson was the original discoverer of the trilobites 
in question. He also states that these fossils were sent to Prof. 
Hall in 1847, who then gave them the name of Gonocephalus and 
further that he (Mr. Hitchcock) again shewed them to Prof. Hall 
in 1858, and that he was not then able to give more definite in- 
formation respecting them. I have never seen the Third An- 
nual Bept. Geol. Vt. to which Mr. Hitchcock refers. I did not 
assume to have discovered the fossils, but so far as is known at 
present, I was the first to decide the age of the Bed sandrock 
series on palaeontological evidence alone. Dr. Emmons has long 
held that these rocks belong in part to the Calciferous and in 
part to the Potsdam formations. My observations only go to 
show that he is right. 

I must also state that Barrand^ first determined the a^e of the 
slates in Georgia in Vermont holding P. Thompsoni and P. Ver- 
montana. At the time I wrote the note on the Highgate trilo- 
bites it was not known that these slates were conformably inter- 
stratified with the Bed sandrock. This discovery was made 
afterwards by the Bev. J. B. Perry and Dr. G. M. Hall, of Swan- 
ton. As to the Taconic rocks, it should always be borne in 
mind that since Emmons first published his Taconic System both 
Sir Boderick Murchison and fiarrande have extended the Lower 
Silurian downwards so as include the Primordial zone. The 
Taconic rocks are thus made the base of the Lower Silurian, 
not by Prof. Hall but by Sir R I. Murchison and Barrande. 
Emmons correctly determined their age in a general way by 
placing them below the Lower Silurian as it was defined in 1839, 
or in the base of the Lower Silurian as the formation is now 
limited. The age of the limestones at Point Levi opposite Que* 
bee was determined by me in 1860. 
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2. Additional bvidencb on thx aov or the Rsd bandrook. 

During the last summer Mr. J. Richardson, of our Survey, 
was engaged under the direction of Sir W. E. Logan in making 
an examination of the rocks on both shores of the Straits of 
Belle Isle, the object being to find if possible a section in which 
the sequence of the lower formations might be seen to better ad- 
vantage than they can be in the disturbed region of Canada 
East He returned in October, having been completely success- 
ful. On the North shore of the Straits he found at the base of 
the series 141 feet of sandstone holding Scoliihus Unearia rest- 
ing upon the Laurentian formation ; and lying upon the sand- 
stone 231 feet of limestone with P. Ihompaant^ P. Vermoniana^ 
and a number of other species of which I shall give a list far- 
ther on. On the south shore of the Straits he found a great se- 
ries of limestones, the lower part of which undoubtedly belongs 
tq the Calciferous sandrock formation. The upper portion may 
belong in part to the Chazy and Black River, but the fossils ap- 
pear to be all new ^pecies and have not }ret been studied sum- 
ciently to decide with certainty from their aspect alone. The 
sandstones and limestones on the north shore of the Straits ap- 
pear to be of the age of the Potsdam of Pennsylvania and Ten- 
nessee. The form of the Scoliihus is identical with that which 
occurs in these two States, and some portions of the rock is a 
coarse red sandstone exactly like specimens sent to me about a 
year ago from Tennessee, by Pro£ Saflford. 

Since the date of my former note published in this Journal in 
September last (before quoted), the Red sandrock of Vermont 
where it extends into Canada near Phillipsburgh, has been exam- 
ined more in detail by Sir W. E. Logan and myself. At Her- 
rick's Mills in the Township of St. Armand wnere the forma- 
tion is cut through bv the valley of the Rock River it is over- 
laid on the east side by a series of black slates and thin-bedded 
limestones holding Bathyurus Saffordi^ the most abundant trilo- 
bite of the upper part of the C^ciferous sandrock. The same 
rocks in the same relation extend into Vermont B. Saffardi 
was found in several places in the limestone interstratified with 
the slate near the junction of the two formations in the first mile 
south of the boundaiy line, beyond which the rocks were not 
examined. Dr. P. o. Famsworth of Phillipsburgh also col- 
lected fragments of trilobites one mile east of the sandrock and 
about a mile south of the boundary in Vermont These appear 
to belong to a species of Asaphus. On the west side of this ex- 
posure of the Red sandrock, three-fourths of a mile south of the 
line, I found another locality of Oonocephalites^ but the species is 
different firom that noticed in my former communication. I have 
described it under the name of C. arenams. 
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Bat the most important and interesting locality is 1^ miles 
east of Swanton, discovered by the Eev. J. B. Perry and Dr. G. 
M. Hall. The black slates holding Pakeaphycus indpiens, Obo- 
lella cingulaia^ Orthisina festinata, UamereUa anttquata, Paradox- 
ides Thompson^ P. Vermontana and Conoc^halites Teucer, are here 
seen conformably interstratified with the Red sandrock. Four 
of these species occur in the limestone which immediately over- 
lies the sandstone with S. linearis on the north shore of the 
Straits of Belle Isle, and it therefore seems quite clear that the 
rocks of these two localities (860 miles distant firom each other) 
are of the same age. 

Takinff all these facts together scarcely anything more is neces- 
sary to show that the Red sandrock of Vermont is of the age 
assigned to it by me from the examination of the ConocephaMes 
at Highgate in July last The independent discoveries of Mr. 
Richardson at Belle Isle and of Dr. (J. M. Hall and Mr. Perry at 
Swanton are quite conclusive as to the geological position of P. 
Thompsoni and P. Vermontana, Barrande's opinion founded al- 
together upon the aspect of these trilobites is thus completely 
verified. 

My object in making these researches was to ascertain with 
as much certainty as possible the age of the sandstone at Phil- 
lipsburgh, and, in prosecution of that design, I examined the 
rocks at St. Albans, Burlington, and Snake and Buck moun- 
tains, (the last two localities in Addison county, Vermont). 
At the promontory called Sharpshins, on the lake shore near 
Burlington, the cliff consists of black slate at the base, over- 
laid bv what appears to be a whitish magnesian limestone. 
This place has been several times described, but what struck me 
as particularly worthy of notice, is that the under side of the 
limestone, where it is in contact with the slate is smoothed, pre- 
senting very much the appearance of slickensides. I infer from 
this that either there is a fault here, or, that the limestone has 
moved on the surface of the slate. The limestone appears to be 
either Potsdam or Calciferous. 

Snake and Buck mountains have often been appealed to by the 
advocates and opponents of the Taconic System. The first men- 
tioned of these two hills is capped bv sandstone and magnesian 
limestone beneath which there is to be seen a great formation of 
black slate. Emmons calls the latter Taconic slate, and the upper 
rocks Calciferous sandrock. He also holds that there is a &ult 
running along the face of the mountain by which the sandrock 
is thrown up, so that its base is 700 feet above the Trenton 
limestone, in this I think he is right, but the rock which con- 
stitutes the top and eastern slope is not Calciferous ; it is the Pots- 
dam. I crossed the mountain from west to east about three-fourths 
of a mile fix>m its northern extremity, and found the sandstone 
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^th the intentratified magnesian limestone to be ot great thick- 
ness. In the last exposure in the fields at the eastern side, I 
found the same form of Scolithtu in abundance which character- 
izes the upper beds of the Potsdam in Canada. I could not 
find the exact position of the fiiult in this mountain, but at Buck 
mountain, which is of exactly the same structure; I think its ex* 
istence can be positiyely determined. This mountain is cut in 
two bj a narrow valley crossing it obliquely near the southern 
extremity. The road through this valley runs to Vergennes. 
Following this road from the south, after passing through the 
sorffe in the mountain we cross a level meadow several bun* 
area yards in width. Where the road leaves the meadow there 
is a small ascent caused by an exposure of the Chazy or Black 
Biver limestone. On reaching tnis point the observer should 
turn to the right and go straight to the base of the mountain. 
Here the exact position of the fault can be seen« The sand- 
stone rises in a nearly vertical wall to the height of about 80 
feet At the base the blue fossiliferous limestone dips towards 
the clif^ but is separated from it by an interval of about 15 
or 20 feet— covered with broken stones. Here there is positive 
evidence of a didocation, because in following along the base 
of the clif^ lower beds of the sandstone contmually rise from 
below above the limestone. This occurs in consequence of the 
strata of the two formations, not being tilted up in the same 
plane, the sandstone on the east side of the fault dipping more 
to the south than the limestone on the west side. While 
upon the spot I thought I could see the edce of the fissure on the 
west side. I have pointed out this locality thus particularly 
with the hope that some other geologist mav be directed to the 
spot who may have more time to study the details than I had. 

The fault at Snake Mountain must have an upthrow on the 
east side of about 8000 feet, for it is equal to the whole thick- 
ness of the 700 feet of black slates, the whole of the Potsdam 
Galciferous, Chazy, Black Biver, and part of the Trenton. The 
mountain itself is at present only about 1000 feet higher than the 
surrounding plain, having, no doubt, been r^uced by denuda- 
tion. It appears to me quite certain that there must be a great 
deposit of slate beneath the Potsdam in this region, otherwise^ 
this enormous fault would have brought up the Laurentian 
gneisa But no trace of it is seen anywhere about the mountain 
except in the the usual forms of loose boulders. 

I shall conclude with a list of the fossils discovered at the lo- 
calities above mentioned. I place the sandstone and limestone 
of Belle Isle and the red sandrock of Phillipsburgh and Ver- 
mont in the Potsdam group provisionally, leaving it for those 
who are more interested in the nomenclature of the formations 
than I am to decide upon any other name that may be found to 
be just and more generally satis&ctory. 
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Table showing the geographical and geological distribution of the spedes 
mentioned in this paper in Vermont and Belle IsUy so far as is known 
at present. 
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Oeolocieal 




diatribaUoQ. 




dittriboUoo. 


Belle Isle. 


Vermont 




Pot«dun 
group. 


Caleifenme 
Sendroek. 


1 






Scolitbus linearis (Hall), 


« 




2 




♦ 


Palnophjcus incipiens (Billings), 
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** congregatus •♦ 


* 
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Archeocjatbus AtlanUous ^ 


« 
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** Minganensia, *' 
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Obolos Labradoricus " 


« 
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Obolella chromatica " 


* 
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" cingulato " 


* 
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Orthia (undescribed) " 
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* 


Orthisinia festinata « 
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«r 




Ii i( Ii 
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«r 


Camerella antiquata ** 
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Paradoxides Thompsoni (Hall), 


♦ 




17 
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* 


" Verraontana ** 


♦ 




18 
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Conocepbalites miser (Billings), 
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19 
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•* Adamsii •* 
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20 
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•* Teucer " 
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21 
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« Vulcanus " 
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22 
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** arenosua " 


* 




23 
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Bathyunis senectus " 


* 




24 


* 




" parvulus ** 


* 




25 


• * 




Salterella rugosa " 


* 




26 


* 




** obtusa « 


♦ 




27 


* 




. •* .p«ldielfti '•^•"' ' " 


« 





Upon the above table I beg to make the following remarks: 
The two genera of trilobites Paradoxides and Conocepholites are 
nndottbtedly Primordial types. Bathjurus makes its first ap- 
pearance in the Potsdam gronp, is most abundant in the Calcifer- 
ous sandrock, and becomes extinct in the lower part of the 
Trenton, where it is represented by one rare species, B. spiniger^ 
the Acidayns spiniger of (Hall) Pal. N. Y., voL i, p. 241, pL 64, 
fig. 6. 

Obolella is a new genus closely allied to Obolus. There are 
four species known to me, one in the Potsdam of Wisconsin, 
another in the limestone near Troy in New York, (apparently 
either Calciferous or Potsdam) and the two mentionea in the 
above list One of these, 0. cingulata, may constitute a distinct 
genus. I have proposed to call it Koturgina but retain it for the 
present in OboUtla, 
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Obthisina pestinata is about the mze of the well known 0. 
VemeuU. Externally it has more the aspect of a Trenton lime- 
stone fossil than that of a Primordial form. The casts of the in- 
terior however show that the dental plates of the ventral valve 
are totally absent, while in the species of the upper part of the 
Lower Suurian they are largely developed. This diflference is 
so great that some naturalists would make a new genus for the 
reception of this speciea 

Oambbella aotiquata is very like the Ohazy C. varians. 

The species of Orthis are of the fine ribbed type like 0. per- 
veta (Conrad) Chazy, Black Eiver and Trenton. 

Abchkocyathus, is a remarkable new genus with a radiated 
poriferous structure and I am not yet quite certain whether it 
should be referred to the Sponges or to the true Corals. One of 
the species, A. Minganensis, resembles a hage OycUhophyllum two 
feet in length and four inches in diameter, but with the cup so 
deep that only about half an inch at the base is solid, the whole 
resembling a curved hollow cylinder narrowed to a point and 
closed at one end. This species occurs in the limestone of Belle 
Isle and also in rocks which seem to be the bottom of the Cal- 
oiferous sandrock at the Mingan Islands. 

Salt£B£LUL I have proposed this genus for the receptiou 
of some species of small corneal fossils composed of several hol- 
low sheaths inserted one within the other. They resemble Ten- 
taculites. Ssrpuiites Maccidlochi (Salter) in Silubia, and also in 
the Jour. Geo. Soc, vol. xv., pi. 13, fig. 81, of the Lower Quartz 
Bock of Scotland^ is a species of the same genus. 

The new species are all described in a brochure recentJy pub- 
lished by the Geological Survey. (New species op Loweb 
SiLUBiAK Fossils. By E. Billings. Montreal, Nov. 21st, 1861.) 

MoDtrtal, Guada £., Not. 26, 1861. 



Abt. XrV.—LetterJrom Sir Wm. E. Logak, Director of the Cana- 
dian Geological l^rvey^ on Sir Boderick Murchison^s reference to 
the determination of the age of the Qiuhec Bocks. 

Montreal, NoTembar 27, 1861. 
To the Editors of the American Journal of Science : 

Dear Sirs, — In his address to the Geological Section of the 
last meeting of the British Association, Sir Koderick Murchison 
has placed the name of my firiend Prof Hall in such a relation 
to the Quebec group of rocks, as might lead to the inference that 
to him was due the credit of having determined its horizon, as 
adopted by the Geological Survey of Canada. Nothing I am 
persuaded can be farther from the mind of this distinguished 
Am. Joub. Sgl— Sicohd Sxribs, Vol. XXXIII, No. 07.-^an., 186a» 
14 
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palaeontologist than a wish to pat forward an^ claim of this de- 
scription, as the credit is wholly due to Mr. Billings the Pal»on' 
tologist of the Canadian Survey. 

In 1848 and 1849, founding myself upon the apparent superpo- 
sition in Eastern Canada of what we now call the Quebec group, 
I enunciated the opinion that the whole series belonged to the 
Hudson River group and its immediately succeeding iormation ; 
a Leptcena very like L. sericea and an Orthta very like 0. tesiudir 
nana and taken by me to be these species being then the only 
fossils found in the Canadian rocks in question. This view sup- 

Sorted Professor Hall in placing, as he had already done, the 
lenus rocks ofiNew York in the Hudson River group, in ac- 
cordance with Hisinger's list of Swedish rocks as given in his 
Leth^Ba Suecica in 1S87^ and not as he had previously given it 
But the discovery in 1860 of the Point L^vis fossils enabled Mr, 
Billings to prove that the rocks of the Quebec group must be 
placed near the base of the Lower Silurian series instead of at its 
summit, and it thus became necessary to discover some other 
interpretation of the physical structure than the one suggested 
by the visible sequence of the strata. 

Although there may be difficidties in regard to detail, the inter- 
pretation given in my letter to Mii Barrande of the Slst Decem- 
ber, 1860,t will, I am persuaded, *Cijn out to be the right one. 
Prof. Emmons long ago asserted that the rocks in (question in 
Vermont were older than the Birdseye and Black River forma- 
tion. In this I now agree with him ; while however his inter- 
fretation of the structure would make them all older than the 
otsdam sandstone, mine would not But whatever the value of 
my present interpretation, it miffht have been some time before 
I should have been urged to looK for it, had it not been for the 
palseontological skill which Mr. Billings brought to bear on the 
question. I am dear Sirs, very truly and respectfully yours, 

W. E. Logan. 



Art. XV. — Letter from James Hall, Esq., on the Potsdam Sand- 
stone and Hudson River Bocks in Vermont To the Editors of 
the American Journal of Science and Arts. 

In the November number of this Joumal,:t there is a letter 
from C. H. Hitchcock in reference to the occurrence of Oonoceph- 
alu^, in the Potsdam Sandstone in Vermont In a pamphlet 
lately published by the " Geological Survey of Canada,^' Sir W. K 
Logan^ Director^ Mr. Billings has copied this notice, p. 12, and 
remariks upon what he terms '' the astonishing part of the com- 
munication.'' 

• See this Jour. [€], szxii, 4tf. f Thb Jour. [2], xzzi, SI 6. % ^o^ ^^^^ ^S^* 
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It is only necessary for me to mention in this place, that in the 
years 1844 and 1846 I made several sections from the Hudson 
river and Champlain valleys eastward, with a view to determine 
whether the slates of the Hudson river valley were identical 
with those farther to the east ; and I recognized the Potsdam 
sandstone in its position, and by the presence of Scolithus, at sev- 
eral localities in Vermont and within the limits of Massachusetts. 

These sections were brought, by me, before the American 
Association of Geologists at their meeting in 1845 and 1846, and 
were then fully discussed, more particularly in reference to the 
Taconic system, since my sections showed the contorted shaly 
rocks of the Taconic system to lie above the sandstone. 

In vol. I, Palaeontology of New York, I have cited SeoUthus 
Unearis from the Potsdam sandstone of Western Massachusetts ; 
and I considered the Ckmocephalus shown me by Prof. Adams to 
be from the same rock. But the views of Prof. Adams in regard 
to the position of the sandstone did not coincide with my own, 
and the meagre information then possessed of the genus Cono- 
cephalus did not, as I conceived, warrant a geological inference 
on the fragment alone.* Since that period, the views of Prof. 
Adams have been entertained bjr other geologists, and these 
rocks have been placed in the horizon of the Oneiaa Conglom- 
erate and Medina Sandstone by some of the best authorities in 
the country, 

I do not recollect the occasion when Mr. Hitchcock showed 
me the Qmocephaius in 1858, but it is very true that I had no 
new information to give him ; he knew my original views re- 
garding the affe of this sandstone, and he had my sections in his 
possession. Other and imperative duties have prevented me 
from reviewing my work of 1844 and 1845, while tne later views 
advanced by geologists who had examined that country had 
been generally adopted. But I believe the opinion I then held 
independent of other influences, both in regam to Ihe sandstone 
and its fossib, is sufficiently recorded ; and the determination of 
the Potsdam sandstone in Vermont was known and recognized 
more than fifteen years since.f 

* It would appear from m j letter to Prot Adams that I compared this fossfl 
with something in the Clinton Group of New York; bnt as there is nothing known 
in the Clinton Group having a similar character, I can only suppose that the sen- 
tence had reference to some other fossil, and that some error may have arisen, per- 
haps in copjing even before the letter was sent to him. 

f I have retained the impression that IVois. W. E and H. D. Rogers coincided 
with me in regard to the age of this saodttone. Copies of my sections were placed 
in the hands of Prof. Adams, Prot Hitchcock and other geologists as earl^ as 1846 
and 1847, and my views of the position of the sandstone then entertained were 
well known to these gentlemen. In later correspondence with Prof. Adams I am 
aware that he recognised the Potsdam sandstone at other localities, and in 1850 he 
sent to me fossils ^m Salisbury, Vt, from a metamorphosed sandstone which he 
regarded as Potsdam (see Foster and Whitney's Report on the Lake Superior Land 
District, p. 206). 
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It should be recollected that the Hudson river group, in its 
typical localities in the Hudson river valley, are still the slates 
under discussion ; and so long as the investigations were from 
this line eastward, we were working upon rocks of the same age, 
viz : the " first grawacke " and the " slates of the first grawacke " 
and "sparry limestone" of Eaton. The errors that have arisen 
have not been from the identification of the Hudson river group 
in its typical localities with the slates on the east, but from re- 
garding the rocks on the tueat as identical with those of the Hud- 
son river valley at and below Albany. 

In order to a correct understanding of the questions at issue, 
an impartial historical sketch of the progress of the investiga- 
tions would be of much service at this time. 

I am very respectfully yours, James Hall. 

Albany, N. T., Dec 19, 1861. 



Art. XYL — Correspondence of Jerome Nkklh^ dated Naney^ France^ 

Noo. 6, 1861. 

Obituary, — Pibrrb BERTmER, the oldest of French mineralogists, died 
at the age of *I0 years, on the 29th of August last, of paralysis, which for 
more than four years has interrupted his labors. Every chemist and 
miueralogist is familiar with his " TraitS dee Eeeaie par la Vote Shche^^ 
which rendered great service to analytical chemistry and metallurgy and 
led to his appointment as Professor of metallurgy at the School of Mines; 
a position which he continued to hold until 1845, when he resigned his 
office both as Professor and as Inspector General of Mines. 

The analytical labors of Berthier are well known ; although he has, 
with a trifling exception, published nothing for twenty-six years. His 
vanity in being a member of the Academy of Scienees was often the sub- 
ject of ridicule among his associates, who affirm that at every academic 
election he threw a blank vote as if adjudging no one worthy of a seat 
by hie side. He was bom (where he died) at Nemours, July 3d, 1772. 
He entered as a student the Polytechnic School, and afterwards the School 
of Mines, which he left in 1801. 

JoBARD. — This most zealous defender of the rights of intellectual 
property, died at Brussels, October 26, 1861, at the ^ of 79 years. 
He was bom at Baissey, a village of the department of Haute-Mame in 
1792. He was Director of the Industrial Museum, (Musie de V Indue- 
iriey) an office created after Belgium separated from Holland, soon after 
the French revolution of 1830. 

When Belgium revived her constitution new men became necessary, 
and for the most part new ideas. Jobard drew up the plan for a 
Museum of Industry and presented it to the Chamber of Representatives. 
They accepted it and intrusted the author with the execution of the 
plan. The Belgian Bulletin of Industry was founded, Jobard was ap- 
pointed Director of the Museum, and after a life of struggles acquired 
thus a position which furnished him a support for his latter days. 
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Jobard was first employed as a snnreyor at Groningen in Holland. Be- 
ing driven away in consequence of the invasion, he was recalled at the re- 
tarn of peaoe by the King of Holland, who granted him the title of citizen 
of Holland. He remained some years in this position, but soon relin- 
quished it and retired to Brussels where he established a lithographic 
printing office. This was one of the first lithographic establishments un- 
dertaken, and in 1828 it took the first prize from the Sooi6t6 d'Enoour- 
agement* 

Jobard was then placed at the head of the Lithographie BoyaU^ where 
be surrounded himself with a company of young and active artists, and 
soon brought out several serial works, such as ^ Zes AtinaUi cPJIi$toir€ 
NatureUe de Bary de St, Vincent,^ but the revolution of 1880 ruined 
the establishment and its director. 

Beiuff then appointed director of the Museum of Industry, to which 
he rendered important service, at the same time he gave efiect to 
inventions which had been for a long time known. Among the num- 
ber may be mentioned the water gat^ known also under the name of 
Selligue gas, a designation given it by Jobard from the name of his asso- 
ciate, the chemist so well known in connection with his History of Coal 
Oils.f This gas is readily obtained by the decomposition of water by 
means of ignited carbon, yielding oiyd of carbon and light carburetted 
hydrogen. Strasburg and many other cities have been illuminated by this 
gas, but its use has been abandoned on account of the poisonous proper- 
ties of the carbonic oxyd ; there is, however, a remedy for this defect, and 
we are persuaded that this gas, so valuable for its calorific powers will yet 
be utilized. About this time Jobard signalized himself as well by bis 
discoveries as by his writings. He rediscovered the process of artesian 
boring by cords [lifting the borer by a cord instead of by a rod] for a 
long time practiced by the Chinese, and introduced its use in mining. 
He invented the lamp called lampe du pauvre^ (poor man's lamp) useful 
on account of its simplicity and economy. He also made known the 
hydraulic sling, (frondes hydraliques) a pump without a piston, a foun- 
tain pen, an elliptic press, a pistol with fourteen charges which was 
patented in 1 826, and of course anterior to Colt's revolver ; the India 
rubber valve ; the hydraulic telegraph, the atmospheric exnress which has 
been recently revived, the electro-pneumatic railway, the sub-marine 
omnibus, boat carriages, {les bateatix^oiturti) swimming rockets, Apc, d^ 
Jobard did not, however, acquire a fortune ; on the contrary, he died poor. 
His was the history of most inventors, impoverished by infringers of his 
inventions or by dishonest associates. The Belgian government also re- 
peatedly reduced his salary, and seemed to anticipate the day when he 
should be retired from his position. Common humanity only, and his 
recognition by the French government which awarded to him the cross 
of the legion of honor, prevented this. The director of the Museum of 

* In 1799, Senefelder, the inventor of lithography, received a patent from the king 
of Bavaria. Bat he had obtained only diaracters m relief until accident put bim upon 
the track of lithography, properly so called. He took a patent at London, in 1800, 
and at Paris in 1802, where Bergeret, the pamter, made some trials with it In 1 807 » 
Obozoo purchased the right to applv it to the printing of music. In 1816, Engel> 
mann, printer, at Mulbouse, engaged actively in lithography, and thus merited the 
honor of having introduced this art into France.— j. y. 

t See this Jour., zzz, 112, 264 
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Brussels was still more remarkable in the economical sciences. In his work 
Le MbnautapoUy he advocated strongly the rights of the inventor, and 
considered intellectual property entitl^ to as much respect as any other. 
All his published writings for fifteen years claim this right, and Jobard 
has thus b<3Come the principal advocate of the rights of property in the 
labors of the mind. Many details might be given of the life and labors 
of this useful man. 

He is open to animadversion as a critic at once too profuse and caustic. 
He often exercised his merciless criticism upon those Belgian infringers 
who lived at the expense of French inventors. He became at the last a 
devotee to the delusions of Spiritualism — but fortunately his important 
discoveries had been made before 1852, although he afterwards pretended 
that his inventions had been dictated by Spirit rappers ! Good, generous, 
loving youthful students he was always attached to workers in science 
and tne arts, and more than one Belgian savant was indebted to Jobard 
for aiding him over his early difficulties. No cost deterred him from an 
experiment, and this spirit of discovery, and perfecting what he undertook 
led to his pecuniary troubles — to which, as before intimated, the Belgian 
government contributed its full share. Even in his last days, the poor in- 
ventor sought to obtain additional resources by the sale of his valuable 
library — a sacrifice from which death alone delivered him. 

The Workn of Roger Bacon, — We have already stated* that the Min- 
istry of Public Instruction is engaged in publishing the works of some of 
our most eminent savans, such as Lavoisier, Lagrange, <fec Mr. Emile 
Charles, a private individual, is about to undertake a similar enterprise 
in reference to the works of Roger Bacon, one of the greatest philoso- 
phers of the thirteenth century. He does not undertake to reproduce 
in exteneo all that hiis emanated from the pen of this great man ; for his 
writinffs are far too voluminous to be published by private enterprise. 
But the volume published by Hachette, for Mr. Charles, (1 vol. 8vo.), 
gives us for the first time a complete idea of the influence which Roger 
Bacon exercised upon the spirit of his times. If this act of justice has 
been but recently performed it is because it was rendered very difficult 
by the circumstances under which Bacon lived. This philosopher was 
born in England, it is true, but being persecuted by religious fanaticism 
he passed a great part of his life in France, where he composed most of 
his works, and where, it is proper to say, he no longer suffered from reli- 
gious persecution. The writings of Roger Bacon have not all been pub- 
lished, the manuscripts are scattered through many public libraries ; this 
has made it a great undertaking to examine all his writings, to translate 
them, and discover their general purport 

Mr. Charles has undertaken this task upon which he has spent many 
years ; he has been greatly aided by a distinguished scholar, Mr. Fortoul, 
for a time Minister of Public Instruction, who has assisted him with all 
his influence, and it was by the aid of his recommendation that he was 
enabled to visit the principal libraries in France and England, and thus to 
make the researches indispensable to the proposed enterprise. From these 
researches, it appears that Roger Bacon was not only learned in the sci- 
ences of his time, that he was a mathematician, a physicist, and that he 
practiced alchemy, but that he was the first who appealed to experjmex^t 

* This Jonraal, [2] zxzii, p. 98. 
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Whether he conversed with theologians, astrologers or scholastics, he al- 
ways took observation and experiment as the basis of his reasoning. If 
Roger Bacon did not invent the telescope, the steam engine, the compass, 
or phosphorus, which have been sometimes falsely attributed to him, he 
has, as Mr. Charles has said, done much more than this, he invented a 
method^ the method of experiment, and thus anticipated by several cen- 
turies the system of philosophy which has immortalized his namesake, the 
Chancellor Francis Bacon. 

CouRNOT — des idees fundamentales, — ^The works of this renowned 
genius of the middle ages, remind us of a philosophic work (published 
also by Hachette) whose author is a contemporary scholar — ^Mr. Coumot 
This work is entitled, *' Traite de Penchainement des idees fandamentales^ 
dans les Sciences ei dans VHistoire^^ Mr. Coumot is known for his math- 
ematical labors, researches upon the calculus of probabilities, the theory 
of functions, the infinitesimal calculus, d»^., and also for his works upon 
philosophical criticism. Mr. Coumot has for a long time performed the 
duties of Inspector General of the Studies at the University of France. 
At present he is Rector of the Academy of Dijon, where he employs his 
leisure in philosophical labors of the class mentioned above. 

The following are some of the principal topics embraced in this re- 
markable work, viz : 

Of order and form in general — the characteristics of the logical and mathe- 
matical sciences. 
Of the transition from order purely intelligible to phenomenal order — 

the ideas of time and space. — Geometrical ideas. 
Of Kinematics or general theoiy of motion. — The idea of types. 
Of the measure of time and principles of the infinitesimal calculus. 
Of the doctrine of chances and of probabilities and their logical and 

mathematical applications. 
Of the synoptical arrangement of ideas which pertain to order and form. 
Of the ideas of matter, mass and inertia. 

Of the subordination of characteristics and classification of physico-chem- 
ical theories. 
Of the ideas of unity, individuality, space and type, in their application 

to physical and cosmological sciences. 
Of life and organization in general. 
Of the characteristics of the natural sciences, natural history and natural 

philosophy. 
Of the mode and conditions of vital action. 
Of the origin of species and the idea of organic creation, kc, kc. d»^. 

Proposed Statues of distinguished men. — In France as well as among 
every civilized people homage to distinguished men has always been in 
high esteem. Every city and town aspires to the honor of having given 
birth to some great man, and insists on erecting his statue. This ambi- 
tion, very honorable without doubt, may be carried too far. In France, 
at least, it often selects for its objects Questionable celebrities. This was 
especiiiily true some ten years since, wnen the public attention was di- 
rected to military glory. Of late years, there has been a happy reaction. 
We begin to understand that the science which invigorates is better than 
the art which kills, and that it is possible to render service to humanity 
otherwise than by shedding human blood. 
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While Lorraine Vected statues to Mathieu de Dombasle, the agricul- 
turist, and to the historian Dom Calmet ; and Alsace to the poets Pfef- 
fel and Andrieux, and is about to erect one to the chemist Gerhardt, the 
city of Sens contemplates erecting one to the chemist Th6nard. The So- 
eiSti Zoologique (T Acclimation has set on foot a subscription to erect two 
statues ; one to the celebrated naturalist Daubenton, Uie master of Hatkj ; 
the other to Parmentier, at once a chemist and a naturalist, one of whose 
principal merits consisted in having introduced the potatoe into France. 
The following brief biographical sketches of these two distinguished men 
may not be without present interest : 

Daubbnton was born at Montbard, Maj 29, 1716. About the year 
1742, Buffon called him to Paris as demonstrator in the cabinet of nat- 
ural history, and associated him afterwards in his own labors. Although 
we cannot know what part of these works was performed by him, we well 
know that Buffon was indebted to him for a considerable part of his fame ; 
and it is said with reason that without Daubenton, Buffon would not 
have been able to accomplish his work ; while without Buffon, Daubenton 
would have been able to compose his useful works. 

The mind of Daubenton was directed towards useful and practical ob- 
jects, and he was early engaged in acclimation : to him we owe the only 
important applications of zoology to practical life which were made in 
France in the 18th century ; the improvement of the varieties of sheep 
by a series of experiments worthy to be used as models for all efforts of 
this kind, also the acclimation of fine-wooled theep from Spain, previous- 
ly attempted without success. He began his experiments of this kind in 
1766 and continued them until his death in 1799. He consumed his 
fortune in this enterprise, but success crowned his efforts. In 1794 
the National Convention directed a republication of his work on the im- 
provement of sheep, a work which has been translated into the principal 
languages of Europe. 

Daubenton was ever a lover of plants. In 1797, by order of the Ex- 
ecutive Directory, he drew up a plan for the embellishment of the gar- 
den of Luxemberg, which he called the *' Orove of all the months.^ This 
plan consisted in uniting in separate groups the shrubs which flower in 
the same months ; this is a kind of floral zodiac which has been more or 
less realized to the present time. This savant was the real founder of the 
Cabinet of Natural History of the Jardin des Planted, which originally 
contained little else than a collection of shells, and which served after- 
wards to amuse the early years of Louis XV. Many of the specimens still 
bear the marks of the caprice of the royal infant dj the care of Dauben- 
ton this cabinet in a few years entirely changed its appearance. Minerals, 
fruits, woods, and shells were gathered from all parts of the world. Then 
also were discovered and perfected the means of preserving all parts of or- 
ganized bodies. A complete description and catalogue of the Museum 
was also then begun. 

Cuvier tells us that Daubenton was the first who applied the knowledge 
of comparative anatomy to the determination of fossil species. He was 
moreover the means of introducing to science that great naturalist, 
Etienne Oeoffroy St Hilaire, upon the recommendation of Hatty. It is 
worthy of remark that Daubenton was initiated into science by Buffon, 
Etienne G^ffroy by Daubenton, and Cuvier by Etienne Ckfoffroy St 
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Hilaire. lliree of UMse great natiiralwts have tbeir sUtuee ; Danbcnloo 
alone awaits hie. In 1778 Daubenton ooen^Hed the chair of General 
Zoology at the Coll^ of France. In 1788 he deli?ered a course of lec- 
tures npon rural economj at the veterinary school at AHbrt. In 179S, 
he was called to Uie chair of Mineralogy at the Museum of Natural His- 
tory. In 1 796 he was appointed Professor at the Normal School. Elected 
member of the Senate, he was struck with apoplexy the first time he ap- 
peared in that assembly, and expired Dec. 81, 1799, at the age of 84 years. 
Pabmbntibr devoted 40 years of his life to advocating the use of the 

Gtato, in opposition to a general prejudice that it was onlji^suitable to 
used as food for pigs. We will not mention the numerous well known 
and fre^ently repeateid anecdotes which pertain to this part of the la- 
bors of rarmentier, who is so popular in France, where they frequently 
S've the name of Parmeniihre to the precious tuber of solanum tuberosum, 
e also studied all those vegetables which appear useful for food. After 
wheat, maize and the chestnut, he analysed the stems and the roots of a 
great number of vegetables. Chemistry, physics, botany and vegetable 
physiology were all oy turns placed under contribution by him, as well for 
researches upon alimentary substances as for making them most useful 
By improving the grinding of wheat, he was enabled to extract a greater 
amount of nour, the bread became better, more nutritions and more 
savory. Hie art of the baker was also studied by this indefatigable phi- 
lanthropist His works upon the art of grinding wheat and <h making 
bread were of such importance that Cuvier said : ** Perhaps Parmentier 
has rendered no less service by making known improved processes of 
grinding flour and baking, than by extemling the culture of the potato." 

Parmentier was bom in 1787, at Montdidier, and died in 1818. Be 
passed through the wars of the Republic and of the Empire in the ca- 
pacity of military apothecary. Afterwards he was Apouiecary in Chief 
of the Hospitals. 

Artificial Production of Protein Suhstancss, — For a considerable time 
much attention has been given in France to the possibility of preparing 
albuminous substances synthetically. For this purpose Uie processes 
generally adopted for obtaining amids and nitrils have been employed. 
But while on the one hand Paul Th6nard ascertained that starch absorbed 
a considerable proportion of ammonia when heated in a current of this 
gas, yielding matters analogous to protein substances ; Schutzenberger, 
rrofessor in the Faculty of Medicine at Strasbourar, independently, and 
almost at the same moment, reached the same result not only for starch 
but also for the sugars, and even for coloring matters. 

Some aaak>gous results were published (May 7, 1860) by Schooobrodt, 
who obtained artificially a protein subsUnce which he considered as 
a sucro-nitrils. Without disputing the merit of these observers, we remark 
that thev cannot lay claim to priority, for long before 1 860, Hn June 
1856,) Dusart, a young chemist, showed that by heating in a close ves- 
sel, at a temperature of about 160® C. either glucose, lactine, or stardi 
with aqua ammonise, there was obtained a nitrogenous substance, which 
alcohol precipitates in elastic filaments and which ffivcB with tannin 
an imputrescible material. In these experiments, Dusart fixed four* 

▲m. Joux. Boi.— Sioom Saans, You XXXm, Na 97.-JA]r., l$BU, 
15 
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teen per cent of nitrogen by maintaining the mixture for fifteen days in 
an oven, at a temperature varying from 160® to 200* C. The product 
obtained under these conditions resembles gluten in physical properties. 
Unfortunately, it did not possess any of Uie chemical reactions which 
characterize the natural protein substances, except the odor of bunied 
flesh, which it contracted by decern [)08ition under Uie influence of heat 

Dusart has then the manifest priority over his rivals. But the chemist 
is to be remembered who first occupied himself with this question and 
considered protein substances as amids or nitrils. This chemist was T. 
Sterry Hunt, and the reader will recall with no less pleasure that it was 
in this Journal* (in Jan. 1848) that the memoir of Mr. Uunt was pub- 
lished, and that he therein for the fii-st time suggested the possibility of 
preparing the protein substances synthetically.f 

[In the Comptes Ife7}dus (T. LIT, 247, Fevrier, 1861) Hunt has 
made reclamation as against Messrs. Williamson and Gerhardt, 
of the Theory of Chemical Types commonly awarded to these 
chemists, basing his claim on the prior promulgation of those 
ideas which form the basis of this theory in his papers in this 
Journal ([2], v, 265, 1848; vi, 178; viii, 82; ix, 65; (lb50)). Ger- 
hardt, to Hunt's mortification, adopted his (Hunt's) ideas four 
years after date without any allusion to their authorship, wliile 
Wurtz in 1858 revived for the first time (as Hunt believes) his 
idens of condensed types and of hydrogen as the fundamental 
type in organic compounds. In the Bepeiioire de C/n'mie pure et 
Appliquie, for Nov., 1861, Wurtz notices this claim of Hunt in a 
Btyle at once courteous and critical, acknowledging that the his- 
torian of science must ever accord to Hunt the credit of having 
independently in 1848 announced the idea that water and hydro- 
gen might serve as types of a great number of combinations. 
Wuriz adds, "he (Hunt) will permit me nevertheless to say to 
him in this regord that he is not the first who has announced 
this idea. He himself cites Laurent and should have cited Grif- 
fin who published similar notions long before Laurent. For all 
this neitner can Laurent or Griffin any more than Hunt pass as 
the authors of the theory of types; and this as I think is just 
Those who discover the facts which give prominence to an idea, 
and who, thanks to those facts, introduce the idea into science 
and who render it fruitful — these are the true discoverers. Now 
the discoverers of die mixed ethers, of the organic anhydrids and 
I may add, of the compound ammonias, ore they who have really 
brought to light the molecular types which characterize modern 
chemistry. This is why Messrs. Williamson and Gerhardt have 
general credit as the authors of this idea. If they are cited in 

♦ (2], T, 74; vi, 259; and Fii. 108. 

f Hunt lins himself reclaimed Ins original oWrrationfi of 1S48, on occasion of 
the first publication of a notice (in the Votnptet Rendu* of May 7, I860.) of Schoon- 
bitKlt*8 pMper. See Cotnpten Rendu*, L, 1 186, June 25, 1860. Hunt's vicwt have 
been very wiclely circulated in the Elementary Chemistry of SUliman, the orgaoio 
ptirt of which Hunt ooatribated.~EM. 



Digitized by VjOOQ IC 



Amorphous Phosphorus — OxygetuUed Beverages, lift 

preference to their predecessors, it is in virtue of the authority 
of facts and of that sort of supremacy which discoveries prop- 
erly so called, exert over pure speculations." Prof. Wurtz goes 
on to support his argument by illustrations drawn from the poly- 
atomic results of modern chemical research at greater length 
than our space now permits us to copy. — Eds.] 

Documents relating to the History of Amorphous Phosphorus. — Con- 
sidering Questions of priority, we may be allowed to establish a historical 
fact which has been for a long tinae misapprehended. All the world unito 
in according to Schroetter, of Vienna, the merit of having discovered 
amorphous phosphorus. The Academy of Sciences at Pans confirmed 
this opinion by decreeing to Schroetter a prize fol* this discovery. We do 
not intend to contest with Schroetter the merit of having sacceesfiilly 
studied this allotropic element By his labors it became doubtless better 
understood, and he pointed out its utility and economic importance. But 
it is proper also to show that amorphous phosphorus was already well 
known when Schroetter published his work, in 1848. Not only was 
it already known, but it was recognized as such, by Berzelius, in his An* 
nua! Report, presented March 31, 1845 ; also by Marcband, who exam- 
ined it carefully, taking it at first for iodid of phosphorus {Jour, fur 
Praktisch, Chem, 1844, vol. xxxiii, p. 182). Hence, the real discoverer 
of amorphous phosphorus was not Schroetter; this merit belongs to 
Emile Kopp, who was then principal chemist to the Faculty of Medicine 
at Strasbourg. The memoir in which he spoke of this red powder was 
preaented to the Academy of Sciences in 1844 {Comptes Benaus, T. xviii, 
p. 871), from whence it passed into the principal scientific Journals of 
Europe. It was in a research upon iodhydric ether that Eopp made us 
acquainted with the red phosphorus, its preparation and its more import- 
ant properties. It is there stated that: ^In preparing the iodhydric 
ether by means of alcohol, phosphorus and iodine, there remained, as a 
residue, a solid pulverulent substance of a deep red color ; this substance, 
when well washed, is insipid, inodorous, and is but feebly attacked by 
the oxygen of the air ; this is nothing but phosphorus in its red state. 
It can he dried over the water bath, without being sensibly oxydized, 
but it is difficult to drive away the last traces of moisture. By distil- 
lation it turns black and is transformed into ordinary phosphorus which 
is condensed,'' <fec. &c. 

We thus see that amorphous phosphorus was duly recognized, and its 
individuality perfectly established, by Eopp, in 1844 ; it haid even passed 
the ordeal of the critics, and remained as a simple body, so that it ia 
justly recognized, notwithstanding Marcband at first regarded it as iodid 
of phosphorus. The principal French and foreign scientific Journals 
mentioned it in 1844 and 1845, so that this result of Mr. Eopp has ob- 
tained all necessary publicity. It is true that nothing in the title of 
the memoir set forth the important fact which has occupied our attention, 
but it^is none the less true that four years previous to Schroetter, Emile 
Eopp had already shown the existence of phosphorus in its red state, had 
made known a method for obtaining it, and had recognized its most es- 
sentia] properties. It is proper, therefore, to give to each observer his 
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due, to Eopp the discovery of amorphous phosphorus, to Schroetter iti 
applieatum. 

Oxygenated Beverages, — ^Mr. Maumen^ is Professor of Chemistry at 
Reims, the centre of Uie manuflEtcture of Champagne wine. He haa 
recently made a series of curious experiments upon wine, into which he 
has forced oxygen gas under a pr^ure of seven or eight atmospheres. 
He ascertained that when wine was sufficiently old, that is, when it no 
longer gave a deposit, it underwent no chemical modification from the 
presence of compressed oxygen, even when the contact of the oxygen 
was maintained for almost a year. In that case the oxygen was not ab- 
sorbed and the acid power of the wine was not increased. The wine 
thus prepared is much more sparkling, or foams more, than the other kinds 
of common champagne. When opened it disengages pure oxygen, which 
rekindles an extinguished taper, and contains only such traces of carbon- 
ic acid as the wine contained before the experiment, and of which it 
could not be freed under a vacuum over a solution of potassa. 

The taste of the wine charged with oxygen is not changed, but it pro- 
duces, a little time after being drunk, a very sensible heat, like the better 
kinds of old wine, a general and well marked agreeable sensation. Mr. 
Maumen6 inquires whether the physician may not avail himself of this 
observation. 

Oxygen ozcniud did not oxydize wine. Although oxygen is but slight- 
ly soluble in water, it is dissolved in sufficient quantity, under a pressure 
of eight atmospheres, to produce a strong effervescence. Such water has 
no taste ; but by drinking it many days Maumen6 thought he experienced 
a real improvement in the functions of respiration and digestion. The 
preparation on a great scale of water and of wine charged with oxygen 
can be accomplished without difficulty. Oxygen is received in a gas- 
holder, a proper aspirator and a pump conduct it into a condenser where 
it is compressed to the extent of ten or twelve atmospheres. To be sure 
that this oxygen is sufficiently purified, it is passed through two cylin- 
ders, one of which is filled with caustic soda, and the other with ordinary 
charcoal in coarse powder. From the condenser it is forced into the 
liquid by means of the apparatus of Savaresse, which is tinned if the 
liquid is water, or silvered if wine or other acid or saccharine liquids are 
to be oxygenated. 

If the pump is worked slowly, the oxygen does not act upon the oil of 
the piston and the oxygen contracts no odor, even under a pressure of 
fifteen atmospheres. 

Maumen6 has made some experiments with protoxyd of nitrogen pre- 
pared pure, from nitrate of ammonia free from chlorine. Wine charged 
with this gas possesses in a high degree the power of producing the hi- 
larious effects attributed to the gas itself. This fact Maumen^ determined 
by experiment, for tlie purpose it required only half a glass of the wine 
saturated with NO at six atmospheres. 

Elettridly, — Effects of powerful tension, — ^At a recent meeting of ih^ 
Academy of Sciences at Paris, Mr. Faye exhibited an experiment in which 
two plates of erown glass were pierced li^rough and through by the elec- 
tric spark of the great induction machine recently constructed by Ruhm- 
korff. One of these platea was ^r centimetres and the other six centi- 
metres in thickness : (one and a half and two and a half inches nearly). 
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On examining the path left by the spark, it is seen to consist of a white 
and opake fillet extremely slender, the whole length of which presents 
bright places of two or three millimetres directed successively liKe a spi- 
ral in different azimuths. It shows no metallic deposit In the thicker 
plate this track bifurcates at a depth of about one-third of the thickness. 
Almost at the opposite face it ajj^ain subdivides into many fillets, very 
fine and almost destitute of the bright places. 

During the experiment, Ruhrokorff demonstrated, by the appearance 
of Haidinger's colored rings, that the passage of the spark was accom- 
panied by an energetic compression of the substance of the glass. No 
trace of fusion was discovered in these plates at the points where it was 
traversed by the spark. Mr. Faye thought nevertheless that it would be 
possible to produce on a small scale true fulgurites by the aid of this pow- 
erful machine, if the spark were forced to pass through a certain thick- 
ness of some pulverulent substance a little more fusible than crown glass. 

Electro- MagnetUm ; New Experiments, — Mr. Leroux, Assistant Pro- 
fessor at the Polytechnic School, has recently made some v^ry curious 
experiments upon the current of the pile by the use of very fine con- 
necting wires. For the purpose of producing incandescence, lieroux pre- 
fers a wire of platinum. A wire one-fifteenth of a millimetre in diam- 
eter was thus maintained at a red heat through a length of fifteen or 
twenty centimetres, and there was required for this purpose only a dozen 
elements of Bunsen's battery. When it is desired to avoid incandescence 
and to have a very long conducting wire, it is better to employ silver, 
which offering less resistance causes less diminution of the current. With 
a silver wire of one-fifteenth of a millimetre in diameter, ten elements of 
Bunsen's battery are sufficient to produce through a length of forty or 
fifty centimetres the interesting results we are about to consider. 

Presenting such a platinum wire, rendered incandescent, to the poles of 
a powerful magnet or an electro-magnet, the wire if rendered sufficiently 
flexible, assumes a series of configurations depending on the direction of the 
current^ and whether the line joining the extremities has an axial or an 
equatorial position. Such a conducting wire is attracted by a mass of 
iron : Uiis is the counterpart of the original experiment of Arago that 
a conjunctive wire attracted iron filings when it was traversed by a cur- 
rent The experiment of Leroux generally succeeded beet when uie mass 
of iron presented a large surface ; the conductor was then attracted to it 
and remained adherent 

Lastly, Leroux showed how a fine conjunctive wire could be made to 
coil itself spontaneously around the pole of a magnet when it was placed 
in a suitable position. 

Upon one of the poles of a horse-shoe magnet,* he fixed an armature 
of soft iron, ei^ht or ten centimetres in length, turned and polished. To 
this armature he attached the extremity of a silver wire, holding the other 
extremity in his hand, but so loosely that the wire could constantly obey 
^e forces which solicited it This wire when traversed by a current coiled 
itself around the armature and there formed a helix wound in a direction 
opposite to Uiat which would be required to eive to the armature the 
same magnetism which it already possessed. For the more convenient 
performance of this experiment, and to render it, so to speak, more gen- 
* AimafU bifwrqui; this Jouma), [2] xv, p. 881. 
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eralf a small metallic bobbin upon which the wire is wound may be sus- 
pended above the magnet In this way the experiment may proceed 
without the aid of the operator ; the more constant the length of the 
wire passed over by the current the less danger is there of burning it, as 
sometimes happens. We observe thus a new kind of motion obtained by 
the action of the pile. To regulate this motion and to prevent its undue 
acceleration, there may be placed upon the axis of the bobbin a much 
smaller cylinder, upon which a silk thread, stretched by a suitable weight, 
winds up in an opposite direction. 

[The experiment of Leroux appears to us not different in principle from 
the well known oscillating helix of Ritchie. The spontaneous coiling of 
a thin conjunctive wire about a magnetic bar is curious and so far as we 
remember, new, but the use of a long thin wire of platinum or silver, 
between the electrodes of a voltaic pile, to regulate and render sensible 
the heating power of the pile, has been a familiar lecture room demon- 
stration in the United States, since the first introduction of Hare's De- 
flagrators more than forty years ago (this Journal, [1] iii, 105, 1821) first 
supplied to the demonstrator the means of obtaining a measurable con- 
trol over the currents of powerful voltaic combinations. In demonstra- 
tions of this kind, it has been usual to ignite to full whiteness a wire 
of platinum a millimetre or more in diameter and from one to two metres 
in length. — Eds.] 

Electric Telegraphy : — Submarine commumcations. — ^The telegraphic 
cables which unite England and France are quite insufficient for the wants 
of the two countries and now more than ever is it important to increase 
the number of these lines of communication. Soon the two nations will be 
united to each other by thirteen wires, namely : four from Calais to Do- 
ver, four from Boulogne to Falkstone, four from Dieppe to New Haven, 
in Sussex, designed to communicate severally between London, Marseilles, 
Lyons and Bordeaux. Lastly, there exists a communication between the 
two countries by the Jersey and the Guernsey islands. This line, which 
is composed of only one wire, starts from the vicinity of Coutances. 

Trans-atlantic communications are more than ever the order of the 
day. While the Russians are actively engaged with the long line which 
ought hereafter to unite the ports of the South of China to those of Amer- 
ica, remarkable efibrts are beinff made in France as well as in England to 
unite Europe and America. The project which finds most favor in Eng- 
land is that of Col. Schaffner, who proposes to correspond with America 
by the north of that continent and the north of Europe. The cable will 
«tart from the coast of Scotland and proceed by way of the Faroe islands, 
Iceland, Greenland, Labrador, Newfoundland, and Canada to New York. 

In France there is little sympathy for this northern line. The low tem- 
perature may become an obstacle in those desolate regions frequently agita- 
iai by snow storms and traversed by auroras which are well known to 
cause disturbance of the telegraph ; this inconvenience is not compensa- 
•ied by the sub-marine lines in waters covered with ice and disturbed by 
volcanoes as in the neighborhood of Iceland. This project therefore of- 
fers less prospect of success than that which has been but imperfectly ex- 
ecuted between Valentia and Newfoundland. 

The French project proposes a line to start from the shores of Brest 
and touching at the island of Flores, one of the Azores, to terminate at 
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St Pierre Miqueloo near NewfonndUnd. The disUnce acroas is withovt 
doiiU greater, but the cable would be placed in more favorable condiliont. 
Wt; may inenttoD that the cable from Malta to Alexandria has been 
laid without obstruction ; there are intermediate stations at TriiH>li and 
Bengasi. The completion of this line will enable us to hold communi* 
cation with India in 13 days. 

At the same time a new cable is being laid between France and Alge- 
ria ; this new cable starts from Port-Vendres ; the first section is already 
laid, reaching to Malion. 

Jiew system of cables, — Sub-marine communications are easily estab* 
lished where they are to operate only for distances comparatively small. 
The length of the cable between Malta and Alexandria is 1400 miles* 
Great distances are attended by difficulties whicli have been so frequently 
mentioned that it is not necessary to repeat them here; we will merely-, 
say thai the cables in use are much too heavy, and hence the iron wir« 
twisteil upon the outside as a protection by stretching (with no fault of 
the manufacturers) ruptures the conducting wire. 

The new cables are much lighter: the spiral armature of iron is there 
replaced by a simple envelope of textile material, so that it resembles 
very much an ordinary ship cable. The weight does not much exceed 
that of the volume of water which it di^^places, so that descending slowly 
it does not acquire that prodigious tension which caused fractures of the 
earlier cables surrouiuled with a metallic covering. The interior wires 
are insulated by layers of caoutchouc and gutta-percha applied in a 
yacuum, so that the interior may be as much as possible freed from air. 

Pkyxiolojical effects of the Etectrk Telegraph, — It appears that con* 
stant watching of the needles of electric dial -plates begins at length to. 
produce an unpleasant effect upon the eyes of some of the operators. 
After laborious service, and especially after servioe at night, the retina it 
frequently so affected that for a conniderable time all objects appear double 
and shrouded in a haze. This aftection is developed only at those stations 
where the needle telegraph is employed. Tliis tehigraph is no longer 
used in France, it is but little used in England, except the needle tele- 
graph of WheaUtone. In Franco the printing telegraph is preferred. 
Two new systems are alK>ut to be adopted ; the fir»t that of Hughef^, an 
American, the other that of Caselli, of Florence. The first prints the 
Roman letters with a velocity which permits the transmission of twenty 
or thirty words per minute; the second, called the panteUgraph^ repro- 
duces everything autographically, writing, linear drawings, ]x>rtraits, land- 
scapes, &c. dec., with a velocity of eight to ten words of ordinary writing 
or 60 words written with the characters of Morse. 

Armyj Telegraph, — In July last the French Minister of War caused 
some experiments to be made in the Champ de Mars witli the army teU 
egraph. Let us see in what these experiments consisted : A certain num« 
ber of mounted artillerists were followed by a vehicle properly attached, 
in which were placed lances designed to serve as telegraph |)osts, and also 
the electric conducting wire. At a given signal they quickly extended 
themselves over the line; tliis signal was given as soon as the extremity 
of the conductor was fixed to the earth by means of a stake. At th« 
distance of thirty metres a horseman dismounteil, took a lance ffiven hiai 
by an artillerist in the carriage, and set up the lance in the earth, causing 
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it to make half a turn so that the head of the lance should be eneircled 
bj the electric wire. The horseman then made the lance fast bj means 
of two guys fixed to it, and fastened to the earth with two stakes. The 
same operation was performed rapidly by other horsemen, but it was found 
that the lances were required not more than once in one hundred metres. 

These experiments demonstrated that a telcmiphic line may be impro- 
vised, in case of necessity, for armies in the neld for example, and that 
too in the time strictly necessary for men and horses to more from the 
pointof departure to the point of destination. In case of obstades to 
the carriages, resulting from irregularities of the ground, each horseman 
charged with the duty of planting a lance, carries it in his hand and at 
the stirrup as practiceid in the regiments of lancers. 

MUiiary Photography, — ^The Minister of War always interested in the 
aid which the art of destruction may draw from scientific disooveriet 
decided, some months since, that in each ecrps d^ArmSe there should be 
a& officer skilled in photography. In e?ery campnign he is to follow the 
expeditionary corps. To this officer are assigned two subordinates, in the 
capacity of photographic aids, and six soldiers are detailed to serve as 
assistants. The apparatus employed is necessarily limited, consisting of 
objectives adapted to long distances, and which can be easily packed in 
a single wagon. 

Oumno and Artificial PearU. — Artificial pearis were invented in tho 
fifteenth century by a Parisian artist by the name of Jaquin. These are 
small beads of thin glass lined in the mterior with JBaenee d* Orient and 
then filled with wax. But what is the substance called ^Essence 
d'Orient" f This pompous name was invented for the sole purpose of 
concealing the true nature of the material from which it was prepared. 
But this material is furnished by a small white fish, the ahUtte, very com- 
mon in the rivers of continental Europe. It accompanies the scal^ of 
this fish and is detached when the scales are rubbed up for a considerable 
time and thrown into a vase of water. To collect the ^ eseenee d^orient^ 
the water is poured off from the vase upon a fine hair seive which retains 
the scales and allows the water and the product sought to pass through 
It The latter sinks to the bottom and is obtained pure by decanting the 
water. A little ammonia is added to prevent its decomposition. 

In one small river, in the department of Meurthe, not (kr from Nancy, 
diey collect each year 26000 kilograms of the ablette^ producing 600 
kilograms of scales, worth 26000 francs ; all this is employed exclusively 
in the pr^aration of artificial pearls. 

Nothing is known concemmg the chemical nature of this substance 
which is attached to the scales of this little fish, and no one appears to have 
devoted any attention to that point Mr. Barreswil, has however disoov- 
ered that it is identical with a principle extracted directly from guano by 
Bodo Unger, which he called Guanine. Guano being an excrement of 
sea birds, it follows on the one hand that the guanine might be met with 
ia other species of fish besides the ablette — a thing which was to have 
been expected. Interesting in a physiological point of view, is the ques- 
tion, what is this proximate principle which is not digested and which is 
feiind unchanged in the excrements after they have been for many ages 
exposed to the action of the air f 
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SCIENTIFIC INTELLIGENCE* 

I. PHXSICS AND CHEMISTRY. 
Pbtbics. 

1. Depth of the Ocean. — On page 39 of this volume, Mr. Saemann has 
quoted Laplace's inference of 600 meters (near 2000 feet) for the mean 
depth of tne ocean. All researches tend to show that this depth is 
very greatly less than the actual depth ; the data on which Laplace's 
conclusion was based are also quite conjectural. The area of land to sea 
is now stated as 3 : 8, and not as formerly, 1 : 8 — this would render the 
ocean even shallower than was stated by Laplace — while every modem 
observation in deep soundings, and above all the discussion of waves of 
translation in earthquakes — proves it vastly deeper. 

The discussion of the Japan earthquake wave in 1854 (quoted in a 
note on p. 39^ by Prof. Bache,* gave for the depth of the Pacific Ocean 
in the path or the Simoda waves to San Diego and San Francisco (34^ 
40', 32*» 42', 37' 48') a depth of 2,230 to 2,100 fathoms (18,380 to 
12,600 feet). 

Younff estimates the average depth of the Atlantic at about 15,000 feet, 
and of the Pacific about 20,000 feet. 

Guyotf derives from the law of the relief of continents about 15,000 
feet for the South Atlantic, which he suggests may be too little. 

HerschelJ derives from the velocity of the tide wave, according to 
Airy's table, 22,000 feet for the Atlantic basin from lat 50"* S. to lat 
50" N. He thinks that an average depth of four miles is rather abov« 
than below the true depth. 

Eldden§ assumes a probable average of three and a half miles <Hr 
about 18,000 feet 

There is certainly a wide difference of statement amonff these authori- 
ties, but we seem authorized in assuming a mean depth for the great 
oceanic basins of 15,000 to 18,000 feet The greater of Uiese numbers 
would stijl leave Mr. Ssamann's conclusions on the absorbability of the 
waters of the globe by its rocky mass quite within the range of proDability. 



Ch 

2. On some of the double salts of CyofMd of Meteury : Preliminary 
notice of a Memoir upon this subject ; by W. P. DxrnB. (Fh>m the 
Proceedings of the American Academy, Dec. 10, 1861.) — ^An investiga- 
tion of some of the compounds of cyanid of mercury having already 
occupied me for a considerable time, I would beg leave to communicate 
the conclusions at which I have thus far arrived : and would state that I 
am still enga^^ in the prosecution of the subject 

For several of these compounds my analyses have led me to inter a 
composition differing from that assigned to them by previous investiga* 

* CoMt Sarver Report for 1866, pw 842. 

f Guyot, Earth sod Hsa 

i Herachel, Physical Geompby, p. 72, English edition. 

I Kldden, Phys. Geog. (Erdkunde.) 

A3L JouB. Soi.— Sbcond Sebies, Vol. XXXIII« No. 97.— Jah^ VSSBL 
16 
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ton. For example, the salts of cjaDid of mercury with the chlorids of 
nickel and cobalt, to which Poggiale* gives the formQla 
NiCl, HgCy, 6H0 
2C0C1, HgCy, 4H0 
I have found to be expressed by 

NiCl, 2HgCy, 7H0 

CoCl, 2HgCy, 7H0 

thus remoTing a diflference which was certainly not to be expected in 

bodies so nearly related, and showing their conformity in constitution 

with the other salts of this class. 

The salt to which Desfossesf gives the formula 
KCl, 2HgCy, HO 
I find to contain two equivalents of water : and for the analogous salt 
with chlorid of barium, which according to Poggiale contains but 4H0. 
I get the formula BaCl, 2HgCy, 6H0. 

It then agrees in composition with the corresponding salts of SrCl and 
CaCl. 

The cyanid unites also with chlorids of the type R0CI3 : I have 
formed and analyzed the compound with perchlorid of iron. Its for- 
mula is FejCl 3, 4Hg Cy, 7H0. 

I hope to get similar salts with AljClgtBe^Clg and perhaps with Cr^Cl^, 
For the salt of cyanid of mercury and chromate of potash, first described 
by Caillot and Podevin,^ Rammelsberg§ has found the formula 

2(KOCr03),3HgCy 
which was changed by Poggiale | to 

KOCrO^, 2HgCy. 
Ah analysis of this salt has given me results agreeing very nearly with 
those of Rammelsberg, with the addition of one equivalent of water, 
which has been hitherto overlooked. Its formula would then be 

2(KOCr03),3HgCy,HO. 
The analyses of the compound which has been mentioned as odnsbting of 

BaCl, 2HgCy, 6H0 
have shown that the eompontion of this salt is not constant^ and is not in 
sxmci accordance with the laws of chemical proportion. 

The above formula requires 16*73 Ba, and 48*77 Hg in the hundred. 
In the salt as I have obtained it, the barium is always deficient in quan- 
tity and the mercury in excess. The barium has been found as low as 
13*4 and I have never found it higher than 15*69 : while the mercury 
varied from 54*3 to 50*5. In general, the smaller the excess of chlorid 
of barium in the solution from which it crystallizeS| the less barium, and 
the more mercury will be found in the salt. In some of the cases, those 
which gave the extreme numbers, this may very probably be owing to a 
mechanical admixture of cyanid of mercury, the crystals of which formed 

* Compt Rend, zxiii, 762. 

I Gmelin, Handbuch d. Org. Ch., Bd. 1, S. 417. The original memoir in Joora. 
Chim. M6d., vi, 261, is oot accessible to me. 
1 Berzeliat, Jahrsb., vi, 188. 
I Pogg. Ami., Bd. 42, a 131 snd Bd. 85, S. 145. | loe. dt 
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At the same time with those of the double salt, and, as I shaH on another 
occasion show, cannot always be distinguished from them. It is likewise not 
impossible that there maj be a compound of chlorid of barium with more 
than two equivalents of cjanid of mercury, and that the analyses were 
made upon mixtures of the two salts. But the existence of such a bodr 
has never been shown, nor . do we know an instance of a chlorid, 
iodid or bromid combining with cyanid of mercury in any other pro« 
portion than one equivalent to two. The salts of chlorid of nickel and 
chlorid of cobalt which I have mentioned, and a salt said, also on the 
authority of Poggiale, to be composed of 

2NH^C1, HgCy 
are the only exceptions to this statement which I have been able to fiud. 
In other instances, as in that of the subjoined analysis, which was made 
upon large, perfectly defined, and carefully chosen crystals, deposited by 
spontaneous evaporation from a liquid containing a considerable excess of 
cnlorid of barium, such an explanation seems to me entirely iuadmissible. 
The analysis gave 

Calculated. Found. 

Ba 16-78 1509 

CI (8-66) (8-12) 

2Hg 48-77 51-32 

2Cv (12-08) (13-34) 

6H0 1317 11-53 (by difference.) 

100- 100- 

a direct determination of the water upon another portion gave 6H0= 
11-63. 

The above is one of thirteen analyses of this salt, and is cliosen for no 
other reason than that the crystals were carefully selected, and that its 
accuracy is vouched for by the agreement of the direct determination of 
the water with the determination by difference. 

The water was determined directly in two other cases and the varia- 
tion from the determination by difference found to be less than one-tenth 
of one per cent. To control still further the exactness of the analyses 
and the purity of the double salt, the chlorine was in one instance deter- 
mined ; the analysis gave 7 D8, the quantity required by the barium 
present was 8-01. The cyanid of mercury used was also analyzed by the 
same process and with the addition of the same reagents which had been 
employed in the analysis of the double salt; the result differed from the 
calculated composition only by one in the hundredths of a per cent. In 
all of these analyses the deviation from the composition ot the tlieoreti- 
ical or normal salt is unmistakable ; and is the more striking when the 
perfect crystalline structure of the body is considered. I have observed 
a similar abnormal composition in the salt of chlorid of strontium, 
while the salt of chlorid of potassium, for example, even when crystal- 
lized in the most confused manner, has a composition agreeing completely 
with theory. 

Reserving further discussion for another occasion when the subject shall 
have been more thoroughly investigated, the following is the view which 
I am at present inclined to take of this, as well as of some other instances 
of similar nature. 
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The body in question may be regarded as composed of normal salt of 
definite atomic constitution, to which is added a certain exeeu, variable in 
amount, of cjanid of mercury ; toMch latter %m not combined chemically 
mth the normal ealtj hut enchied like a forei^ body in the intereticee if 
iti eryetdUine itmeture. 

If this view be correct, the water and barium should be present in the 
abnormal in the same relative proportion in which they exist in the nor- 
mal salt : and if the excess of cyanid of mercury be deducted from the 
total salt analyzed, the barium found should be in the same proportion 
in the residue, as it is in the normal salt The one of which conditions 
is virtually included in the other. 

The abnormal crystals of this salt, which I have examined, agree pretty 
well with these conditions. Omitting the details for the present, it may 
be stated that the water thus calculated on the barium found, is, in gen- 
eral, deficient by about 0*6 per cent ; is agreed in one case very nearly 
with the theory, and was found once to be 0*7 per cent in excess. In 
this case unusual and perhaps inadmissible means had been taken to 
remove adhering moisture. The salt is permanent in a not too dry air, 
but in the air or a heated room or in air kept dry by means of sulphuric 
acid it effloresces and loses at last nearly the whole of its water of crys- 
tallization. When it is considered that the only means we possess of 
drying such a salt without expelling the water essential to its crystalline 
constitution, is the mechanical operation of pressure between paper, the 
above mentioned deviation from theory, amounting to six or seven milli- 
grammes on the quantity taken for analysis, may not be thought to exceed 
the limits of the unavoidable errors of observation. 

Should this view be borne out by further investigation, and should it 
be admitted that crystalline bodies may hold certain of their constituents, 
or even foreign substances, in a state not of chemical but of physical or 
cryetallographic combination, this property may serve to explain the ap- 
parent inexactness of some chemical analyses, as well as facts in mineral- 
ogy which at present are not easily reconcilable with the laws of atomic 
proportion ; and may show that where a deviation from these laws is 
coexistent with crystalline structure, such deviation may be merely appar- 
ent, and the crystalline form in reality dependent upon the presence of a 
body possessed of a definite atomic constitution. 
TaomioAL CvmcnniT.— 

8^ American Procesi of Working Pte<tnufa.— Ever since the ready 
fusibility of platinum in the fiame of the oxyhydrogen blowpipe was de- 
monstrated by the late Pro(^ Hare of Philadelphia, at the beginning of 
the present ^ntury,* the experiment of melting this metal has been a 
familiar one in American lecture rooms. 

The fact that the £>rging of platinum upon a manufacturing scale, has 

* Aooalds de Chimie, zlv, 186 ; eompare ibid, k1, 81, from American Phfl. Trans. 
vi,99. See also thii Joiutuil, [1] ii, 29/^. 

According to Bergmaop (in hi« JStMavs, London, 1788, ii, 179) platinum was fint 
fused hj Delisle who, bavioe exposed chloroplatinate of ammonium ** to a most 
violent decree of beat in a blast-furqace," obtained a malleable metallic globule. 
Bergman bimself repeated tbe experiment, with success when the quantity of 
ammonium uH taken was smaU and the heat of the furnace very intense. Berg- 
man first succeeded in fumg plaUnuw with the .common mouth blowpipe {ibUL 
p. 180.)— F. a. s. 
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been for leveml jean an established branch of indnatrj in this country, 
aj»pear8, however, to be less generally known among chemists. 

That the metal could readily be worked in this manner was repeat- 
edly urged by Hare. Thus, for example, in 1887, in a letter to Dalton,* 
he says, " I hare succeeded in fusing into a malleable mass more than f of 
a pound of platinum. In all, I fus^ more than 2 pounds 14 ounces into 
four masses averaging of course nearly the weight above mentioned. I 
see no difficulty in succeeding with much larger weights. The benefit 
resulting from this process is in the facility which it affords of fusing 
platina scraps or old platina ware into lumps, from which it may be 
remodeled into new apparatus.**! 

In Philadelphia large masses of platinum have be^, for years, worked 
in this way by Mr. Bishop, formerly assistant to Dr. Hare, (see Journal 
of the Franklin Institute, 1860, [3], xl, 128). The process has also been 
employed in New York. 

We copy the following account of its details from Mr. J. T. Hodge's 
excellent article upon Platinum in vol. xiii, p. 882 of Appleton's New 
American Cydopeedia, New York, 1861 : 

'* Platinum has been successfully wo^ed in New .York upon a con- 
siderable scale by Dr. K A. L. Roberts, who employs the oxyhydr<^en 
blowpipe for meltine the metal. His object is chiefly to convert crude 
platinum and scraps into plates and wire for the use of dentists. To ob- 
tain the metal soft and tough and without flaws, he finds thorough melt- 
ing and welding at a white heat essential. The welding is a delicate pro- 
cess, requiring Uiat the platinum should be perfectly clean and be heated 
in a muffle until the surface is too hot to be distinctly seen. If visible 
the metal is too cool to be welded, and hammering upon it will have the 
effect of shattering the piece. The metal should be handled with tones 
plated with platinum, and hammered first with a dean hammer, weigh- 
ing not more than a pound, upon a clean anvil ; and both hammer and 
anvil should be as hot as possible without drawing the temper of the 
steel. The metal cools very quickly, and it is with difficulty kept at the 
high heat required. After being welded a heavier hammer may be used 
for forging. Dr. Roberta, having condensed the scraps or sponge by 
partially melting them very compactly together into a square block of 10 
or 20 ounces weight, places two of these blocks in the muffle together ; 
and as soon as they attain the high temperature required he removes 
one speedily to the anvil, and gives it 3 or four quick sharp blows in 
rapid succession and returning it to the muffle treats the other in the same 
way, and so alternately till bow are thoroughly welded. By long hammer- 
ing the metal is made tough and fibrous ; but if thrown into the water 
while hot, it becomes crystalline and brittle. The partially melted cakes 
before forging are crystalline and sonorous, and break easily like spelter." 

The following additional remarks descriptive of the blowpipe used, and 
the mode of employing it, are quoted from the artide Blowpipe in the 
third volume of the N. A. Cydopsedia, p. 385. 

♦ This Journal, [1] xxxiii, 196. 

f In a Biibsequent note (this Jouraal, zzxv, 828) Hare mentioDs an ezperimeBi 
in which he melted 26 ounces of plaUnum to a state ao liquid that the contain- 
ing cavity not heing sufficiently capacious, about 2 ounces of the metal overflowed 
leaving a mass of 28 ounces. ** I repeat," says Hare, *< that I see no difficulty in 
ezten£ng the power of my apparatus to the fusion of much larger masses.**— f. b. s. 
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^ An apparfttiu of great efficiency and simplicity of construction has re- 
cently been constructed in New York city by the Drs. Roberts, dentists, 
for remelting platinum scraps, and converting them into merchantable 
plate. They employ 2 copper gasometers of cylindrical form, 1 for each 
gas, that for hydrogen of the capacity of 220 gallons, and that for oxyffen 
of 80 gallons. ^The pressure of the Croton water, which is about 60 lbs. 
to the square inch, forces the gases through metallic pipes to the appara- 
tus connected with the burner. Each pipe connects with a short orast 
tube, which is closely packed with wire, and these unite in another brass 
tube which is also closely packed in the same way. From this, by a pipe 
of only about a quarter of an inch diamater, the mixed gases are tnen 
conveyed to the burner. This is a small platinum box inserted in a lump 
of plaster of Paris and asbestus, the aperture in the disk making its ex- 
tremity being 21 little holes in 3 rows, such as might be made by the 
point of a pin. The platinum ditrk in which these holes are perforated is 
only about ^ by ^ inch in size. It is found that copper answers the pur- 
pose quite as well as platinum. The lump of plaster is constructed like 
the water-twere of a forge or furnace, and is kept cool by a current of cold 
water constantly flowing through it The supply of the gases is regulated 
by stop-cocks, one for each gas, placed near the point of their coming 
together. The jet points downward. The platinum scraps are first com- 
pressed in an iron mould into cylindrical cakes of the weight of 8 or 4 
ounces each. Two or three of these are set upon a thin flat fire-brick, 
and heated in a furnace to a white heat Beins then transferred with the 
fire-brick to a large tin pan like a milk pan, which is well coated within 
with plaster of Paris, and brought under the jet, this is instantly ignited, 
and the platinum at once befi;ins to melt Its surface assumes a brilliant 
appearance of the purest white, like that of silver, and soon the whole 
is melted into one mass ; but so great is its infusibility, that it chills 
before it can fiow off the fiat sarfiu^e of the fire-brick. It cannot, there- 
jore, be cast in a mould. For the uses to which platinum is applied, 
this, however, is of no consequence, as the cake of metal is easily ham- 
mered into any desired shape, or may be rolled at once into plates, or cut 
and drawn into wire. With the apparatus of the Drs. Roberts 53 ounces 
of platinum were melted into one cake at one operation, lasting only 18 
minutes, in April, 1858. This was hammered down without waste, and 
drawn out into a plate over 40 inches long, and about 3 inches in width." 

4. Arsenic EaHng in Styria, — For the benefit of those interested in 
this question, which was discussed in our columns some time since, (this 
Journal, [2] xxx, 2U9,) we would record the fact that Profo. Roscoe of 
Manchester (Trans, of the Manchester Lit and Phil. Soc., Oct 80, 1860; 
in Newton's London Joum. of Arts, [N. 8.] xiii, 43, and London Chem. 
News, Nov. 10, I860,) and E. Schsefer of Oratz (Sitzungsberichte der 
Akademie d. Wissenschaften zu Wien, vol. xli; in Journal f&r prak- 
tische Ghemie, Ixxxii, 101,) have recently brought forward so large a 
mass of definite, well authenticated evidence tending to show that arsen- 
ious acid is habitaally eaten, by many persons in 8tyria and in quan- 
tities usually considered sufficient to proHcluce immediate death that no 
reasonable doubt^can any longer be entertained of the prevalence of the 
practice. r. h. b. 
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n. GEOLOGY. 

1. Prof. HM$ refoinder to the criticieme of this Journal on hie Contri- 
buttons to Palceontoloffy, 

[We have reoeired from Prof. Hall the following oommunication which 
we publish with two foot-notes and a closing commentanr. We do not 
recognize the right of an author whose works are reviewed by us to reply 
to our criticisms in our own pages— on the contrary, while we are always 
ready to rectify errors when they are pointed out, we accept the reticence 
usual 10 such cases as the only safe rule. In the present case, for reasons 
which appear in the conclusion, we print Mr. Hall's communication ex- 
actly as he sent it to us. — Eds.] 

7b th§ SditCTM of tk4 Ammean Journal ^ 8ci$nee and Art$ : 

In this Journal, voL xxxi, p. 292 (March, 1861), there is a notice of 
the Thirteenth Annual Report of the Regenta upon the State Cabinet of 
Natural History. To legitimate and honest criticism I make no objec- 
tion, but I am constraint to dissent from the tone of this article. 

I will confine myself at this time to a brief notice of some of the more 
salient points. The first issue is in regard to the date of publication. 
The reviewer says. Appendix F has a '^separate title page.** This title is 
what printers term a half title^ and is printed in the same form with 
the other matter, so that no change could be made afterwards, as might 
have been, had there been a '* separate tide page.'' 

In order to avoid misapprehension, I sent to the printer a notice to be 
inserted at the end, as follows : 

^ When the Appendix F (Gontributionfl to Palssontdogy) was originally 
reported, it was intended to embrace only the new forms of GBAPTouDBiB, 
the observations on Rhthchonblla, and the new genera Skskidium, Am- 
BOOoiuA, and the obeervations on Athtris, Mbeista, etc, with descrip- 
tions of some new species of Brachiopoda, subjects which had been deter- 
mined some time previously. The delay in publishing the Report has 
enabled the author to add other matter since its date. To the title page, 
therrfore, should be added ' with additione during I860.' " * 

This notice I regarded as su£Scient to prevent all mistakes of date. 
The title should have been ^^from inveetigatione made during 1858 emd 
1869 ;" and, still farther, I had printed on the cover of my own copiea 
^wiih additume during 1860." Moreover, there is upon everr leaf ** JiTo. 
89 Senate^ which furnishes the actual date, were tnere only a single 
sheet circulated. 

I have sought no priority by claiming date of presentation or commu- 
nication of the Report If it be requisite to place the day of the month 
OB a publication, I can only sav that it is not usual, except for periodicals* 
What is intended by ^ original text," I am at a loss to know. Is it orig* 
inal manuscript f Has the public a right to anything beyond what ia 
printed and published I Is the author precluded from proof-corrections? 

I had originally communicated, for the Thirteenth Report, an article on 
the genera ATHTBUi—SpiRioBBA, Mbrista, Gamarium and Mbristella, 
retaining Camarium^ and proposing Meristella for those now called Zeto- 
rhynchus. When I returned from Wisconsin in the autumn of 1860, | 
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found a letter from Mr. Davidson, to whom I had before communicated 
my views, stating that Merista (Aijypa) tumida, cited by him as a type 
of the genus MerUta^ did not possess the shoe-lifter process, as in i/1 
tcalprum and others. In this letter, Mr. Davidson says the term *' Jde- 
rista must be retained for thone having the shoe-lifter process;'*^ — and, de- 
sirous to avoid all confusion, I went at once to see if the Report were 
published, in order that, if not, I might add a note. Finding that the 
Report still waited for the plates of Mr. Oheeney's part, I obtained per- 
mission to reprint a few pages, which I regarded as a more sure way of 
avoiding confusion than an explanatory note. Concluding that the 
septum shown in Camarium mignt be only a greater development of the 
shoe-lifter process than shown by Siiss and Davidson, I decided to re- 
linquish that genus, and to place the species under Mbrista, making the 
necessary changes. These changes were made in November, 1860. 

If those sheets are what the reviewer refers to as the " original text,'' 
they contain nothing of which I am ashamed, or which I am afraid to 
have made public. 

In regard to changes, I claim it to be the right of an author to make 
changes before publication, unless the rights of others are infringed ; and 
the changes in this were not of that character. As to the charge of 
changes made in the TwelfUi Report after it had been in part circulated, 
I am not aware of them, and shall feel obliged to the reviewer to point 
them out The pages circulated by me are the same that now consti- 
tute a part of the Import, without the change of a line or a word. Will 
the editors correct the erroneous impression they have given ? 

On the subject of the criticisms upon the new genera proposed, the 
interests of science demand a correction through the pages of the Journal. 

Of Ambooobua the writer says : 

'^ 2. Amboo<bua. The types of this group are said to be Orthie utn- 
hanatOy Conrad, and Spirifer unguiculus^ Sowerby. It is therefore the 
same as McCoy's genus Mabtinia (see McCoy's British Palseosoic Fossils, 
p. 871)." 

The type of this genus Amboocblta is Orthie umbonata of Conrad, 
n6t ^8€ud to &«." Perhaps the reviewer was not aware that the genus 
Mabtinia was proposed by McCoy, in 1844, for species very unlike 
Am BoocEUA ; but that he did place Ambooobua (Spirifer) unguiculue 
under the same genus ten years later does not affect the limits of the 
genus as first established by the author, upon typical species of quite 
another character.* 

I quote below what the reviewer says of the genera Lbiorhtkohub, 
Mbristblla, Athtris and Spiriobra. 

^ 4. Lbiobhthohus. Shell with the general form of Rhtnohonxlla^ 
but with the plications more rounded, and rarely or never continued to 

[* We thiok Prof Hall is wrong here. McCoy induded in his genus sudi Bpe- 
det as 8. decora, 8. elliptica and 8, glabra. These are all of the same diaracter as 
8, tinguietdui. Prol Hall may see that this is Davidson's opinion by referring to 
his late papers on the Oarhomferoas Bradiiopoda of Scotland (G^loffist^ yd. ii, p. 
18, 19). He there makes 8, unguieulm identical with 8, Vrei, and ttie latto* ood- 
generic with 8. glabra. If therefore the genus Martinia were to be restored, it 
would include 8. unguieidtu, and as Prof Hall considers this latter to be ooz^generic 
with 0. umbonata, then Amboooeua must &11 into Maetikia] 
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tho lateral margins, which are more coropreised than in Rhjmchonella 
proper. The internal structure appears, so far as ascertained, to be the 
same as in Mbbistblla = < {Athyrit party 

'^ 5, Meristella. Intended to include that group of species of Atky- 
m, McCoy, which has A, tumida^ Dalman, for the type. It is not proba- 
ble that this proposal will be accepted, because, if McCoy's genus is to be 
divided, then we have three names (long in use) to be accommodated, 
that is to say, Athtris, SpiitioERA and Mebista. No new names can be 
admitted until all the old ones shall have been provided for. 

^ Athyris must be retained for the group with the beak of the ven- 
tral valve imperforated, and closely incurved, and with the mesial septum 
in the donal valve (type A. tumida)P This remarkable assertion will 
doubtless astonish palaeontologists. 

"^ Spirigera must include those with the beak of the ventral valve per- 
forated, and a rudimentary mesial septum in the dorsal valve (type 8, 
eoncentriea).^ 

The writer here seems to have fallen into the same error as before re- 
garding Athtris, which he says has A, tumida <u its type,* The type of 
Athtris is A, concentriea ; and A, tumida of Dalman was, ten years 

J* If the resder will take the trouble to cobpare this sentence with the three pre- 
ing: pamgrapha, he willpereeive that Prot Hall misuoderstaDds or mitinterprete 
the original statement. Toe reviewer does not aver that A, hmida is ih» type of 
the geons Atbtbis, but that it is the type of '* a group of tpedn o/Atbyvb,*' This 
geiras as originally reoogniied by McOoy is oomposea of several groaps of species. 
A, tumida is the tjpe m one of tiiose groaps, and the writer maJntaips that **i/tA€ 
genui utobt dimdecT and ead) groap provided with a separate generic appellation, 
tben the name ATHrarn most be rettioed for that particular cluster of species of 
whidi A, tumida is the central and typical form. 

In order to show that the position taken by the reviewer is the correct one, we 
shall give a short history of the fiurts. 

1. McOoy was the first to point out that certain species of Bradnopoda which 
had been commonly referred to Tnrebratula should be separated from that genns on 
aooooot of their possessbg internal spiral appendages. His definition is as follows : 

**AthyriM^ McOoy (fiff. 19^ in whi<» there is do vestige of either foramen, cardinal 
area or hinge-line. This remarkable genus is frequently confounded with those 
shells usually named Tkr^iratulahn the older rocks,bat is distioguiBhed by Uie large 
spinal appendages, which are wanting in the other group." (Byn. Oar. Fosa of Ire- 
land, pu 128, 1844.) 

On the same page he figures a species (but without a spedfic name) and refers to 
it (fig. 19) as an ilTustration of his idea of the typical form of his genus. It shows 
no perforation in the beak. He does not point out any partindar species by name 
as the type of lus genus. The first species described by him be i^ers to A, eon- 
eentri^a, but in this he was probably mistaken. His description is not that of ^. 
coneeiUriea^ and further, we ao not bielieve that that species occurs in the Oarbonif- 
eroos limestone of Ireland at alL He did not at that time place A, tumida in the 
genus, as he was tben engaged with CarboniferooB spedes only, but he did so after- 
wards, when he described the Palnoaoio fossils of England, loduding the Silurian, 
Devonian, and GarbonifsrouB. In judging of the o{^nions of a natunUist as to the 
extent of a genus, we must study all that he has written about it, and not confine 
ourselves to one part It is of no importance when McCoy placed A. tumida or A, 
wnetntrica in his genus, as Prot Hall seems to think. The real question is : did he 
understand tlie graus as induding both the groups of whidi these two spubdee 
are the respective types I All hb writings on the subject show clearly that he did, 
and no attempt to quote his opiaiont otherwise wiH be successftil in coavindog any 
well informed paleontologist to the contrary. His only mistake was in supposing^ 

▲m. Joub. Sci.— Secokd Sbbies, Vol. XXXIII, No. 97.— Jak., 1883. 
17 
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later, placed nnder the genus by MoOoj, and has been subsequently dted 
by Davidson as one of the types of Mbrista. 

The most charitable explanation that can be offered for the reviewer is 
his ignorance of what has been done among the Brachiopoda, by McCoy 
and Davidson, in treatises not rare or obscure. This question has been 
ao fully discussed and clearly settled, by Davidson, and other writers, that 
it would scarcely seem necessary to introduce it here ; but, since this 
Journal has been the medium of an erroneous view, it is but justice that 
the true one should find a place in its pages. The writer who will have 
the names of Athtris, Spirioera and Mbrista *' accommodated," and 
says that no new names can be admitted *^till all the old ones shall have 
been provided for,** knows very well, if he understands the subject, that 
his arguments are folse. 

that all the ipecies had the beak imperforate, whereat in many of them it is dis- 
tbctlj perforated. 

2. In 1847, D'Orbignj proposed to change the name of the genus to SpiuoEBJk, 
OD the groond that Athtbib, whidi implies the absence of a foramen, was inappit>- 
priate for species which have the beak distmetly perforated. Bat he fell into a mia* 
take in the opposite direction, for while he define his gem» as composed of perfo- 
rated species, he placed in it a number of forms which are dearly imperforate, such 
as A, Oere$, A, vultur^ A, Circe, A, patitr and A, twnida. He names A, conoen- 
trica as the type. (See PaUorUologie FraafoUi, vol iv, p. S59, and also Prodrcme 
de PalSantoloffU, vol i, p. 48.) 

8. SpniGBKA was adopted by several of the leadinsp paUeontologiste in Europe. 
Prof. Hall adopted it in 185*7. (See DMcription of PoUbomoU FouU$, 10th An. Rep. 
Reg. N. Y., Appendix C, p^ 158.) The two genera were no doubt intended by their 
authors for the same general group of foesiU. but according to the literal meaning 
of the words made use of by them in their definitions onlv those with imperforate 
beaks could beplaced in ATHran, while SnaioiaA wotild indude only the perfora- 
ted species. The writings of naturalists however must not be interpreted according 
to this narrow priodple, but much allowance must be made for imperfectioDs in 
descriptions of spedes and genera. 

4. In his Introduction to the Classification of the 6rachiopodan851-1854), Davidson 
settled the conflicting descriptions of McCoy and IXOrbigny by dividing the genus 
into two groups, retdning the name Athteu for that sub-group whidi has the beak 
imperforate, and SnaionA for the other with the beak perforated. The former has 
A, tumida for its type, and is precisely equivalent to Hall's genus Mkbistblla, pro- 
posed several years afterwards. 

This is the classification which the writer of the criticism maintains should be sus- 
tafaied, and we cannot see any reasonable objection to it It is p^rfectlv just towards 
both McCoy and D*Orbigny. It inflicts no injustice on an^ other author. It is not 
inconsistent with purity of zoological nomenclature, or m any way injnrioui to 
sdence. It does not require any modification in either of the original definitions. 
The typical species are central and dominant forms of two different groups of species 
which togethiir form one lai^ger general group. ATHvais, under l]^ arrangement, 
is the generic name of that group which has A, iumida for its type. SnaioaaA is 
a perfectly unexceptionable name for the other group, of which the tjrpical form is 
S, eonceniriea. Prof. Hall's proposed genus MiaisTBLUk is predsdy identical with 
ih^ genus AvBTais in its restricted sense (as above explained), and cannot be ad- 
mits until some good reason is shown for setting aside Davidson's arrangement. 
It belongs to Prc^ Hall to place this reason before the public in a clear and unsophis- 
ticated manner. If he succeed in maintaining his point, then he will establish a 
classification for this group of fossils for inferior to that proposed by Davidson. 
QpifiiOBaA must be suppreased, and Atbtsis must take its place, and thus stand as 
the geperic appellation of a g^up of fossils for which it is not appropriate. We 
Jbold that this change is not necessary, and as it would if adopted be injurious to 
HcieQce by a^tiog the purity of soological nomenclature it cannot be mamtained.] 
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ATHTRiis and 8piriobra have been proved to be entirely synonymoos. 
The same epecies are cited as typical, both by McCoy and D^Orbigny, 
nnder these two generic names. McCoy propoMd the genus Atbvris in 
1844, and D'Orbigny the name Spieiokra m 1848. In British PalaBO- 
loic Fossils, page 192, 1852-55, we find ^ Genus Athyris (MoCoy) 1844 : 
Syn. SpnuGMRA (D'Orbigny) 1848;'* here the author himself cites Spi- 
aiGBRA as a synonym. 

Athtrib has precedence of date over Spirxosra ; but, from the contra- 
diction of fact implied by the name^ it has been objected to ;* so much 
so that Davidson, in his English edition of the Introduction to the Study 
of the Brachiopoda, adopts the name SpiRieEEA for the typical species of 
McCoy's genus, and places under Athtris such forms as A, tumida for 
those before plaoed under Spirigbra. 

The species enumerated by McCoy under his genus, in 1844, were 
A, concentrica^ A, decuisatOj A, exparuoy A, Jimbriata^ A, glabriMtiea^ 
A. piobuiaris^ A, hUpida, A, planoiuloaiOj A, iquamo$aj and A, triloba. 
All these are true Athtris, as the genus is now understood and aC' 
oepted« The fact thai Prof. McCoy, nine years later, cited Atrypa 
iumtdoj Dalman, as an Athtris, cannot be used to sustain a genus 
founded upon other types ; and Athyris tumida of McCoy is free to be 
used for the establishment of any other genus, whenever it is proved to 
possess characters differing from the typical forms of Athtris. The fact 
that McCoy cited this as an Athyris no more renders it an Athtris, 
than it was made an Atrtpa by being thus described by Dalman ; and 
it was just as much free for the foundation of a genus after the citation of 
McCoy as before. 

The genus Msriota was proposed by Edward Sftss, and is founded 
upon important and peculiar characters not possessed by A, tumida. 

When the reviewer says that S, concentrica roust be the type of Spi- 
riokra, is he aware that this identical species, A, concentrica^ is the type 
of McCoy's genus Athtris f 

Furthermore, the reviewer goes on to cite Davidson, and says: ^ These 
two genera are limited as above by Mr. Davidson in his Introduction to 
the Classifiation of the Bradiiopoda, pp. 84-87 ; and by F. Roemer in the 
last edition of Bronn's Lethea geognMiicOy vol. i, pi. 2, p. 880-381. It is 
quite clear that if Meristella be retained, then either Athtris or Spi- 
HioKRA mupt be suppressed in order to make a vacancy for it There is 
no probability of this being agreed to by Paleontologists. The other 
genus Mrrista will, no doubt, hold good for those species which have 
the shoe-lifter process in the ventral valve.** 

In a previous paragraph the reviewer cites a late publication of McCoy 
(British Palnozoic Fossils), ignoring his Synopsis of Carboniferous Fossils, 
1844, where the generic descriptions of both Martinia and Athtris 
were first publish^. In the paragraph just quoted he cites Davidson 

* Id 184*7, Mr. FOrbignj objected to the Dame of Athteis, ttatmg it to be **iB 
complete contradiction with sooloffical chmrmctere," and proposed at a subttltute 
the name SriaiGUtA, 8, tTonc^n^nea being his type, the same species which in 1844 
had been proposed by McCoy as the type of his geous Athtbis. See Davidsov, 
iDtroduction to the Study of the Brachiopoda, English editioo, page 86; also the 
Frendh edition, 1856; also McCoj*s Synopsis of the Carboniferous Fossils of Ire- 
aod, 1844. — J. a. 
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1851-1854, igDoring hit latar editioD, 1856, where he givee his reasons 
for regarding Atbybis and Spiriobra as preciaelj sjnooymoiis, and 
merging both in Athtris on accoant of the priority of date of that name. 

Mr. Davidson in the same edition adopts the genus Merista of Sttss, 
citing M. tumida or Af, HercuUa as tjpes ; but as the original description 
is given for those species having the ^oe-lifier process, and as Mr. David* 
son agrees that the name must be retained for those having this process, 
the M» tumida cannot be included, for it has not such a process, while it 
possesses other important differences from both Athtris and Mbribta ; 
and for this and similar forms I have proposed the name of Mbribtblla. 

If any one has been aggrieved by the description of speeies which they 
have published during 1800, the question is readily settled by showing 
the date of publication. For my own part, I am ever ready to adopt aU 
such names as have 1^'timate priority, whosesoever they be; and it is not 
to be supposed possible that several persons can be working in the same 
field, with no concert of action, without at some time describing ^ under 
different names" identical species. It would have been a simple process 
for the reviewer to point out the species thus described, and then the 
question would not have been left in doubt Jambs Hall. 

As Mr. Hall has seen fit to call this subject up Affftin* we avail ourselves 
of the occasion to record some points of scientific ethics which do not 
appear to command the attention in all quarters to which they are entitled. 

Must scientific disputes arise from questions of priority. Naturalists 
are peculiarly liable to anticipation of their labors by others working in 
the same line of investigation. Hence, all agree that publicatum alone 
can entitle an investigator to priority. However hard the rule may be in a 

f'iven case, it is the only safe one, and its force is universally acknowledged. 
ut, what is publication t The answer is equally definite, although not^ 
perhaps, so generally accepted. It is the actual aistribution of the results 
claimed in a printed form to the prindpal workers in the same depart- 
ment — whether by means of a scientific Journal, a scientific society 
which publishes a Journal or Transactions, or in a separate memoir. The 
latter case alone requires any care on the part of the author to see that 
copies are placed in proper hands, since the public nature of the other 
means of publication leaves no excuse for ignorance. Merely />rm^fi^ a 
memoir, without a reasonably general distribution of it, is not publicatioui 
neither is an oral or written communication to some non-publishing So- 
ciety publication, since the chief end of publication is not thus gamed, 
the matter does not thus come to the knowledge of otliers who are en* 
gaged in kindred pursuits. Publication, then, is not printing alone, but 
it is distributing a printed memoir or communication. It is easy in any 
case of importance to make the date of publication definite, by printing 
it upon the cover, taking care that the date and the actual issue corres- 
pond as nearly as possible. 

In cases of Reports communicated to public bodies — e. g. to the N. Y. 
Senate bv the Regents of the University — the presumption is that the 
Report given in at a particular date contains a showing of progress to that 
date, and since the date of the last published Report Being made and 
accepted by the public body at a given date, it is closed, ana cannot be 
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open to «e6«iitul chan|[es in the original matter wiUiont the permiaeion 
of the body to whom it is made — nor eren then without indicating the 
changes made by a new date affixed thereto. This is such rery common 
sense and usage that we should never have thought of enunciating it so 
formally had not the language of Mr. HalPs communication led us to sup- 
ooee that he, at least, did not recognize this well established principle. 

Let us now apply theee principles to the case in hand. On the 10th 
pf April, 1860 — as appears from its title paffe--the ** Thirteenth Annual 
Keport of the Regents of the University of N. Y." ^ was made to the Sen- 
ate,** Appendix Fy of this Report contains Mr. Hali!s "* Contributions to 
Palsoatology,'' always looked for with so much interest by palaeontolo- 
nsts the world over. It was not^ however, until early in 1861, that this 
Thirteenth Report, in its present form, was distributed— our own copy 
came to hand Feb. 18, 1861, or about ten months after the date of its 
presentation to the Senate — a month earlier (Jan. 19th) we received 
Mr. Hairs memoir (^ Contributions, ^c«') in a separate brochure — from 
the author. We look in vain in the Keport for the * Notice' quoted 
above by Mr. Hall, and which, *to avoid misapprehension,' he ^sent to 
the printer to be inserted at the end.' ' This notice I regarded as suf- 
fidenl to prevent all mistakes of date,' he adds : but, we asl^ where is the 
notice I It certainly formed no part of either of three copies of the Re- 
port which we received from different sources— one from Mr. Hall himsel£ 
There is nothing whatever in the document to lead any one to suppose 
that it is in any respect different from Uie Report made to the Senate, 
April 10th, 1860. But in the for^oinff communication Mr. Hall tells us, 
now for the first time, that certain " changes were made in Appendix F, 
in November, 1860" — and he states what in general tfsese chaoges were. 
This is all that our criticism of last March chaqo^ed. ^ Such changes," we 
said at that time, ^'should have been indicated by an appn^riate date, 
either in the text or on the cover of the Report" As Mr, Hall admits 
the changes in question, we have nothing farther to say on that point, as 
this was the very subject of animadversion. Mr. Hall appears, bowsTer, 
to overlook the important fiict that such changes, unless indicated, tend 
to vitiate the authenticity of date of the whole document, and naturally 
lead to the inquiry what part of the palssontological contributions Vfa$ 
made to the Senate April 10, 1860t* 

In answer to Mr. Hall's enquiry, if the public has any right to know 
anything beyond what is published ? it is sufficient to say, a public doc- 
ument on the principles above stated cannot be changed from the orig- 
inal manuscript without permission, and plainly indicating the parts 
changed. Mr. Hall seems to have persuaded himself that *a notice' 
sent to the printer, to be inserted at the end, was sufficient to prevent 
all mistakes of date. Unfortunately this * notice' nowhere appears in 
the Report, and we are for the first time apprised of its existence ia 
the present communication. Mr. Hall affirms that he does not know 
what we mean by the expression 'original text,' which he has found 
in a foot note to our criticism, where it plainly has reference to an orig- 
inal MS., lodged with a scientific society, or public body, for publica- 
tion, and which all the worid knows is no longer subject to the changes 

* We would ask, was not the whole ebapter on the Ghmiatits limuhne (p. 96 and 
following) added as laU in the yesr as the other chngee admitted by Mr. HaUl 
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of the anthor withoat pennitsion and indication. Who would think of 
confounding the suppression or replacing of several printed pages, in 
such a document, with ** proof-corrections ?" We will not believe tiimt 
Mr. Hall thus intends to tnfle with things too plain for comment When 
in February last we compared the suppressed pages (those which Mr. 
Hall says he suppressed m November), a copy of which is now before 
us, with the Xlllth Report, we were naturally startled to find such dia- 
crepancies in a public document, with nothing whatever to indicate when 
or why they were made. As stated in our critical notice, we ** could not 
permit the recurrence of this practice to pass without our earnest pro- 
test" That the criticism was not unmerited or out of place we had good 
reason to know ; and now we may add to the testimony of others, Mr. 
Hall*8 own confession as to its essential accuracy, however he may de- 
clare that there is nothing in the suppressed pages to cause him shame. 

To show that the delay of ten months (from presentation) in the dis- 
tribution of these Reports, as well as the changes introduced, leads to 
confusion, annoyance, and liability to error, we cite the following ex- 
amples: 

Leiorhynehus muUicastaia^ of Hall, fig. 14 and 15, p. 94, is described 
on p. 86, in the early sheets, under the name of MeriiUUa mulHcoetata, 
By reference to the Canadian Journal for May, 1860, p. 273, we find 
the same fossil described by Billings as coming from the Hamilton 
diales of Canada West, and there named Rhynchonella (?) Laura ; there 
is a trifling discrepancy in the two descriptions, as is natural, but no one 
will question the identity of the fossils. Now if there was a ouestion 
of pnority in this case, it must be decided by a reference to aates of 
publication — thus. 

Lewrhynehui (zn Merutella) multicoatata. Hall, April, 1860. 

Bhynchonellah) Laurctf Bilungs, May, 1860. 

This gives Mr. HaJl a month's priority, as judged from the dates on the 
covers of the two authorities, while by Mr. HalPs own admission he in 
Nov. 1860 changed the generic name from Aferistella to Leiorhynchue — 
as appears also by a comparison of the early sheets already quoted, with 
the official issue of December following. 

A case still more evenly balanced is that of Ghniatites Hyan^ Hall, p. 
102. This species was published Nov. 24, 1860, by Meek <fe Worthen, 
as G. Lyoni [Proceed, Acad. Nat. Sci, Phil, Oct 1860, p. 471). 

The Megamhonia Lyoni, (n, s.) Hall, p. 110, is also described in the 
last quoted paper of Meek is Worthen, under the name Cardiomorpha 
radiata. They have since made a new genus of it, under the name 
Cardiopsis. 

Again — Spirifer semipUeata, (n. s.) Hall, p. Ill, was described by 
Prof. Swallow as S. Cooperensis, (n. s.) on p. 648, Trane, Acad. St. Louis^ 
in the summer of 1860. 

We might extend this list, but enough has been cited to show that 
the inconveniences alluded to have actually occurred, and to justify the 
assertion made in March, *' that Prof. Hall has introduced into this paper 
under new names several species which have been described by other 
authors during the year 1860." It is not that ^any one has been 
aggrieved" by this that gives it importance, so much as the needless 
confusion and complexity in scientific nomenclature which thus arises. 
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As re^^ards the Xllth Report, our renuurk tliat ** changes had been 
made in it after it had been in part circulated and noticed in this Journal" 
was not intended to apply to tne 18 pages then noticed, which are repro* 
duoed in the final Report with only a few mechanical changes, bnt to 
the evident introduction of new matter at a date later than its accredited 
date» This we presume ProC Hall will not deny, and as the proof would 
extend this article, already too long, we will not cite it now. It is enough 
for the interests of science that the justness of our criticism is acknowl- 
edged by Mr. Hall's own admission, that he made the very changes to 
^ich we objected, many months after date of presentation of the j^sport. 
That, moreover, our recommendation has had its proper effect, in securing 
in the case of the XIYth Report a regard for the date of publication^ 
we have before had the satis&ction of remarking.* — Eds. 

Dec: 20, 1861. 

PosTsoRiPT. — Since the foregoing remarks were on the press we have 
seen (Dec. 2Yth) a copy of the Xlllth R^nts Report, sent from Al- 
bany, Dec. 4th, to a gentleman in New Haven, on the last page of 
which appears the * Notice' quoted above by Mr. Hall. That this notice 
does not appear in either of the copies sent to ns we have already 
stated. One of these copies we received on the 6th of May last, from 
the Secretary of the Board of Regents. Plainly therefore the append- 
ing of this notice to the Report is subsequent to the official issue of the 
Document, and, of course, since our critical notice of it in March last. 
In order to append it, the last sheet of the Report (of which it forms 
an integral part) has been reprinted. 

It is not our duty to reconcile these discrepancies. This ^NoUce^ 
however, does not in our judgment meet the case at all (even had it ap* 
peared on the first page of every copy of Appendix F), since it leaves 
the reader wholly uninformed in respect to the nature of the changes 
which have been made (although these changes involved the reprinting 
of pages 73, 74, 75, 76, 84, 85, 86, and 118) while it is itself likewise 
without a date. 

2. Note on the Tacontc Syttem of Emmons ; by T. Stkrbt Hunt, 
M. A., F.R.S.— In a notice of the Taconic rocks in the last number of this 
Journal, (p. 428,) it was explained that in going eastward from the line 
of fault which brings up the Taconic group to overlie the Trenton and 
Lorune formations, Mr. Emmons asserts that we meet successively with 
lower rocks, all dipping eastward, until in the Green Mountain gneiss we 
have a rock which is older than the Taconic group, so that the newest 
rocks appear to be at the base, and the oldest at the summit of the series. 
It was nowever maintained in opposition to this view, that the apparent 
order of superposition from the great fault, going eastward to the Green 
Mountains, is in the main, the true one, and uiat the black slates of Em- 
mons, which he regards as the newest rock of his series, are really among 
the oldest, while the Green Mountain gneiss is a rock higher in the series 
than any of those to the west of it 

These propositions we still maintain, but in explaining what we con- 
ceive to be Mr. Emmons's error, we have said that in order to explain this 

* This Joomal, [2], zxzii, 4S0. 
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supposed iDvereion in the sncoession of the rocks he imagines a great 
overturn of the whole series in question. In this we have been misled 
by the language of Mr. Emmons, which has caused him to be misinter* 
preted by others as well as by ourselves. In speaking of the succession 
of rocks he uses the term "• inverted strata," and Mr. Barrande has spoken 
of the *' overturn {renversement) of the whole systsm." Mr. Marcou, ap- 
parently as the interpreter of ifmmona, speaks of the strata in question as 
having been ^ overturned {renvenSes) on each side of the crystalline and 
eruptive rocks which occupy the centre of the chain, presenting thus a 
fan-shaped structure, and all the accidents which accompany a com- 
plete overturn of a whole system of strata," so that in going eastwards 
towards the centre of the chain, we find that the most recent strata appear 
to be placed beneath the most ancient, *^ in consequence of an overturn 
(renversement),^ — Comptes Rendus de PAcad., liii, 804. 

Now in justice to Mr. Emmons it should be said, that despite his use 
of the expression 'inverted strata," he has never maintained any inver- 
sion or overturn, as a careful examination of his description will show. 
{Taconic System^ p. 17). He supposes that during the accumulation of 
the Taconic rocks the gneiss which formed the eastern limit of the basin 
was progressively elevated, so as to bring successively the older members 
above the ocean from which the sedunents if ere l>eing deposited, and 
that the upper parts of the formation, such as the black slates, were thus 
confined to a narrow basin and never extended far eastward ; at the same 
time he conceives that denudation may have removed large portions of 
the upper beds. At a subsequent period a series of parallel faults, with 
upthrows to the eastward, is supposed to have broken the strata, given 
them their eastward dip, and caused the older beds to appear to overlie 
the newer^thus giving rise not to an inversion of the strata, but to an ap- 
parent inverted succession. Now we find in Canada evidence that the 
slates which Emmons regards as the newest are really near the base of 
the series, and consequently cannot admit his hypothesis to explain an 
order of things which we conceive to have no existence. 

The careful study of the region in question shows that although such 
a great upthrow and overiap does bring the Quebec group to the surfiice 
from beneath the higher rocks, to the eastward of this fault, undulations, 
overturns and downthrows to the eastward, diversify with eastern up- 
throws the structure of this complicated region. The gneiss of the Green 
Mountains like that of the Scottish Highlands and the granite of the 
summits of the Alps, is the newest rock of the chain ; the structure of all 
these mountain regions bein^ synclinal as we have endeavored to show 
in the case of the Alps, Tthis Journal [2], xxix, 118,) and as Sir Roderick 
Murchison has beautifully represented in his late section across the Scot- 
tish Highlands. (See his new G^l. Map of Scotland^ 

3. New species of Lower Silurian fossils ; by E. Billtngb, F.G.S., 
Palseontologist G. S. Canada. Montreal, Nov. 1861, pp. 24, 8vo. — ^We 
have receiv^ under the above title an interesting bulletin recently issued 
by the Geological Survey of Canada, — so ably conducted by Sir W. E. 
Logan. This memoir contains descriptions by Mr. Billings, (with some 
thirty excellently executed wood cuts) of four new genera, and twenty- 
five new species. 
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Most of tlMM fottils iM from the Potsdam Group, or Primordial lone, 
at this time receiring so much attention from geolc^^sts. It is worthy of 
note too that a portion of them came from a distant locality, at the 
Straits of Belle Isle, on the frur northeastern coast of America. The fol- 
lowing is a list of the species described from the Potsdam Group at this 
place, riz : — PalcBophycuM incipUnt^ ArckeocyathuB Atlantieus^ A. Min- 
ganmm$j OMu$ Labradoricui^ OboUUa ehromatiea^ 0. cinffulata^ Cono- 
cepkaUUi mi$er^ Baikyuru9 $enectu$^ B* parvului^ SalUrella rugota^ S. 
o6^tt«a, and S. pulehilla, 

Mr, Billings also identifies amongst the fossils from this group at the 
Straits of Mile Isle, ScholiUius linearut, and two species of trilobites 
described by Prof. Hall^ from Vermont, in 1859, under the name Olenu$ 
Tkomp$tm% and 0. Virmontana. Prof. Hail supposed these two trilobites 
to belong to the Hudson River Group, but the great Bohemian oeolomt, 
Barrande, on seeina Prof. HalPs figures, at once pronounced wem Pri- 
mordial types, which riew is clearly established by Mr. Billings's investi- 
gation of their associates both in Vermont and at Belle Isle. Mr. Hall 
has since created from them a new genus, Barrandia. 

From rocks of the same age in Vermont the paper under review con- 
tains descriptions of the following species, viz : — Palaophycus ccngrtga- 
iNt, Orihinma /Utinaia^ Camerella antiquata^ C(mocephalite$ Adamti^ C. 
UueeTy C* arenosa and C7. vulcanus. 

It likewise contains descriptions of the following new species from rocks 
of the age of the Trenton, Chanr and Black River limestones in Canada 
and Vermont, viz : — JSk>ttponMia hoemerii^ E, vaneta^ Astylosponffia par* 
9uhy lAngula Perryi, Lituites Faintworthi^ Z. imperatofy and Ampy$g 
ffalU. 

The new genera established in this memoir are Eoipongia^ Archeoeya- 
iku$, OhoUttoy and Salterella. The first two of these genera seem to 
belong to the AmorphotiM^ — the second includes small BracJUopodtj allied 
to OMu$ of Echwald, but differing internally ; while the fourth is for 
the reception of a group of small conical bodies, possibly belonging to 
the PUropodOy and related to Theca^ Morris, and JPv^ntfCtf /ii«, Ban-ande. 
It is an interesting fact that Meek and Hayden have recently identified 
from the Primordial rocks at the Black Hills, and in the Rocky Moun- 
tains west of there, a species of the new genus ObohUa^ very closely allied 
to the typical Belle Isle species ; and that it was found at these far western 
lodilides, associated with Lingula primeoj L. anHqua^ an Arionellvs, and 
numerous small conical bodies very like some of those referred by Mr. 
Billings to his genus Salterella,* The occurrence of such similar groups 
of organic remains in the Primordial rocks, at such widely distant local- 
ities and latitudes, both in this country and in Europe, indicates the preva- 
lence of a remarkable uniformity of climatic and otner physical conditions 
over Immense areas, if not indeed throughout the entire world, during 
these eariy periods of our earth's history. 

In addition to its great usefulness in developing the natnral resources of 
the country, the Caniulian Survey is making important additions to science, 
and richly deserves the liberal government patronage it is receiving. 

* Se« Dr. Hajden*! article on page 68 (and following), of thii volume, for a no- 
tice of tho facto here alluded to. 
▲k. Jour. Sci.— Sbooud Sbribs, Vol. XXXm, No. 97.— Jur., laes. 
18 
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4. Highly intere$ting discovery <jf new SaurM Remenne. — Mr. O. C. 
Mareh, a student in the Sheffield Scientific School of Yale College, pro* 
cured last summer from the Coal Formation of the Joggins in Nova 
Scotia, where he has for scTeral seasons spent his long vacation in min- 
eralogical and geological observations, two Saurian vertebrso, of which 
Agassis writes to us thus : 

** My Dear SilUman — A student of your Scientific School, Mr. Marsh, 
has shown me today two vertebm from the Coal Formation of the Jog- 
gins, which have excited ray interest in the highest degree. I have never 
seen in the body of a vertebra such characters combined, as are here ex- 
hibited. At first sight they might be mistaken for ordinary Ichthyosau- 
rus rertebrsB ; but a closer examination soon shows a singular notch in 
the body of the vertebra itself such as 1 have never seen in Reptiles, though 
this character is common in Fishes. We have here undoubtedly a nearer 
approximation to a synthesis between Fish and Beptile than has yet been 
seen. ♦ ♦ ♦ ♦ The discovery of the Ichthyosauri was not more 
important than that of these vertebne ; but what would be the knowl- 
edge of their existence without the extensive comparisons to which it 
has led. Now these vertebrae ought to be carefully compared with the 
vertebrsB of bony Fishes, with those of Sauroid Fishes, of Selachians, of 
Batrachians, of the Oolitic Crocodilians, of the newer Crocodiliana, of 
the Ichthyosaurians, and of the Plesiosaurians, and all the points of re- 
semblance and difierence stated ; because I do not believe there is a ver- 
tebra known thus far, in which are combined features of so many verte- 
bras, in which these features appear separately as characteristic of their 
type. Whatever be the fate of these remains, be sure that they are pre- 
served where nothing can happen to th<ftn, and where they will be duly 
appreciated. Ever truly yours, L. Aoabsiz. 

ifnseum of ComparatiTe Zoology, Cambridge, Dec S8d, 1861." 

5. Discovery of Saurian Remains in the Keuper of the Jura, (Extract 
from the ^ Sentinelle du Jura.'*) — In making a section for the railroad 
now in construction in the neighborhood of Foligny, remains of a gigan- 
tic Saurian have been discovered. With great care and precaution the 
following fragments were obtained. Three claws of eight to twelve cen- 
timetres in length, several other phalanges with fine articular surfaces, a 
part of the tarsus and meta-tarsus, two joined vertebrse, and several other 
fragments. The dimensions of these bones is such that the whole length 
of the animal cannot be less than thirty to forty metres. [9] 

'* These remains lay in the upper strata of the Eeuper, visibly over- 
lapped by the lower Lias. These formations have heretofore been con- 
sidered as devoid of organic remains in this country (France) where they 
contain gypsum and rock salt. Nevertheless, some years ago, Mr. Pidaa- 
cet, a geologist of the Francs-comtd, found in these same strata large bones, 
which he deposited in the museum of Besan^on, and which he considers 
as belonging to the same species. Besides, a few months ago, near Dom- 
blans, while opening a ditch for the railroad, a similar fragment was 
found, and Mr. Lauckardt, one of the employees, has seen at tlie same 
place other bones, much lamr, which he could not displace on account 
of their fragility." ♦ ♦ • 
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^ Another dirooTeiy, not lept important, was made by Mr. Froment, 
major of Saint Lothaire, in strata youu)2^cr than the Keuper formation. 
The bones found there belong to the Elephas primigenius and to a kind 
of stag ; among them are two molar teeth beautifully preserved. This 
deposit of bones is in a layer of sands, marl containing boulders of quarts 
and numerous fragments of terrestrial and freshwater shells, but jio trace 
of human remains." (The correspondent of the "Sentinelle'' is a rail* 
road engineer, Mr. Ohapard.) — Tranilated and $mt to thii Journal hy 
A. F. Bandelier, Jr^ Highland, la. 

m. BOTANY. 

1. Jdimoire iur le Ognomorium eoedneum .... par H. A. Widdxll, 
M.D., etc (Extrait de$ Archives du Mu$4um, tom. X.) Paris, I860. 
Imp. 4to., with four plates. — An admirable memoir upon the longest 
known Balanophoreous plant, the only one which inhabits Europe and 
its confines on the Mediterranean, but which still needed the pro« 
longed and searching inveHigation which Dr. Weddell has given it The 
results of his studies of tlie living plant, in Algeria and elsewhere, com- 
plete the account in Dr. Hooker^s monograph of its parasitism and anato* 
mical structure, explain the nature of the inflorescence, confirm and ex- 
tend our knowledge of the flowers, seed, and embrvo, ascertaining (as 
Hofmeister had independently done) that the ovule has a proper iutegu* 
ment and the seed a testa, instead of beinff as simple as Dr. Hooker had 
supposed; that the embryo, a depressed globular body at the micropylar 
totremity of the albumen, is properly acotyiedonou^ being essentially an 
axis, ^ iigtlle^ from the micropylar extremitv of which m germination 
the fohning root develops ; and this, singularly enough, instead of turn* 
iag downward in the normal manner, uniformlv turns upwards, and 
grows towards and even beyond the surface of the soil with which 
the seeds were covered I This was equally the case when Melilots, and 
other plants upon the roots of which Vynomorium is commonly parasitio 
were made to germinate alone with the latter ; and even when the rootlet 
of the germinating Cynomonum was placed in contact with tlie seedling 
foster-plant which it is known to affect, it still turned upwards from the 
fo$ter-plant it needed and towards the light. In consequence, Dr. Wed- 
dell, when obliged to interrupt his experiments, had not succeeded in 
observing the formation of the parasitic attachment of a seedling to its 
nurse. He recommends the future experimenter to bury the seeds more 
deeply under seedlings of the foster-plant, when, perhaps, this remaining 
and most interesting point in the history of the development of the par- 
asite may be determined. a. g. 

2. Monographia Betulaeearum hucusque eognitarum, aucion £. Rbgxl. 
Moscow, 1861. — A separate issue from the Idth volume, new series, of 
the Memoirs of the Imperial Society of Naturalists, Moscow. It occupies 
129 pages, and is well illustrated by outline figures which fill 13 plates, 
quarto. Dr. Regel, — ^now the Director of the Imperial Botanic Garden at 
Bt Petersbuigh, which, as a botanical establishment, ranks next to that of 
Kew and the Jardin des Plantes, — is adding to his very high reputation 
as a scientific horticulturist, that of an acute and active systematio 
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boUniit We bave not yet been able to test this monograph by rerithig 
under its light the Birchee and Alders of the North Amerioan continent, 
but the work evidently embodies the results of a prolonged and careful 
study of ample collections, and appears to be most faithful and judicious. 
Judging from the view taken of Betula albo^ the author certainly cannot 
be charged with taking too narrow views of species ; since under B, alba 
he includes (with Spach) not only B. papulifoiia (which appears unavoid- 
able), but also B. papyraeea. Yet surely no person could readily con- 
found our Paper Bird^ or Canoe Birch with the White Birch of this 
country. a. o. 

3. Dr. 0. Muller's continuation of Walpers' Annalet Botanieei Syetemr 
alicay—oi which two volumes (the fourth and the fifth of the entire 
series) have been published, has now proceeded to the first fasciculus of 
the sixth volume. This continues the Monocotyledons as far as to the 
JuncacecB ; and this volume is to complete the present undertaking, vis : 
the compilation of the ffenera and species which have appeared in mani- 
fold works or scattered publications during the years 1861 to 1855, 
inclusive. a. o. 

4. Journal de Boktnique NeerlandaiHy redigi par F, A. W. Miqusl, 
Professor de Botanique k l*Universit6 d'UtrechU Ann^e, 1861. l^' 
Cahier. 8vo. pp. 06, with one plate ^Amsterdam and Utrecht) — Prof. 
Miquel, it will be eeen, is as active at tne University of Utrecht as he for- 
merly was at Amsterdam ; and this new botanical journal will secure 
a wider circulation for being published in the French language. The 
principal original articles in this journal are fiimished by the editor himselt 
They are a detailed account of the Palms of Sumatra ; A notice of 
Slodea Canadensie established in the waters of Utrecht, and likely to 
become a pest in Holland ; New plants cultivated in the Botanic Garden 
of the University of Utrecht; and Remarks on the Flora of Southern 
China. The plate represents a new NepentkeM, ▲• o. 

5. Tropical Fibret ; their Production and Economic JSxtractian ; by 
E. G. Squish, formerly minister of the U. 8. in Central America, etc 
New York, Scribner k Co. 1861. 8vo. pp. 64, with 16 plates. — 
Although it is true enough that the author in this work can ^lar 
but little claim to scientific accuracy, either of classification or expression, 
yet he has here brought toffether a considerable amount of general in- 
formation about the principal textile fibres of the tropics and the plan ts 
that produce them. The great desideratum is some economical method 
of extracting and cleaning such fibres by machinery ; and Mr. Squier 
states that *' a machine has now, however, been invented and put in 
operation, which, in ray opinion, combines the desired conditions, and 
wnieh, I have little doubt, is destined to augment vwy largely the present 
supply of tropical fibres, if, indeed, it does not entirely revolutionize, on 
both continents, the present modes of production. I refer io a machine 
invented and patented by a Mr. G. Sanford, designed to operate under 
a process patented by Mr. J. E. Mallory.** ♦ * * " £ feel safe in saying 
that by the aid of a machine not exceeding in cost $100, one expert hand 
can extract in a single day ^say from the Agave Sieilana xy Jaenneguin) 
a greater quantity of fibres, m better condition, than one hundred men 
can obtain through the pranitivc modes now in use.^ All depends upon 
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this machine of which no particular information is given. The planti 
are abundantly to be bad, at small cost. 

Mr. Sqaier pays a well-deserved tribute to the late Dr. Henry Perrine, 
who nearly thirty years ago took up this subject with great leal and 
ability, establishing a plantation of Agaves, <&x., on the Gape or Keys 
of Florida, where, just in the inception of the enterprise, he was murdered 
by the Seminole Indians. 

The plates contain lithographs of several sorts of Agave (among these 
one bears the name of A, VirgimcOf but there is some mistake about 
it, as well as in the expectation that A. VirgirUca will produce ^ useful 
fibres'' to any amount), Brcmelic^ Banana^ (called ^^Mu$a rataeea^^)' 
Yucca, a couple of Palms, and the Phormium tenax or New Zealand 
Flax. ▲. o. 

6. Carices. — ^The following are determinations, by the author of Illut- 
trations of the Genus Carex, of certain species recenUy published in this 
Journal, as well as in the Botany of the Mexican Boundary Survey :-— 

Carex monticola, Dewey, in Mex. Bound. Surv., p. 229, and in this Jour* 

nal, is C. triquetra, ^ott in Linn. Trans., vol. xx, and has three stigmas. 
C umhellata, Dewey, 1. c, is C. alpestriSy Allioni, not before detected in 

this country, and a strange plant to find in Western Texas ! 
(7. Haydenii, Dewey, 1. c, is the C. aperta of Gray's Manual. 
C. laivi-conicay Dewey, is the C. trichocarpa, var. p, of Boott's Blustrationa. 
C, Wrightiif Dewey, is C. microdonia, Terr. 
C, Thurberi, Dewey, is C. kystricina, Willd. 
C. Nebraskenm, Dewey, is & Jamem, Torr. 
C, Emoryi, Dewey, is a variety of (7. stricta, Lam. 
(7. BarbarcB and C, Schotii, Dewey, are described from specimens quite 

too young for proper determination. 

No. 681 of Fendler's New Mexican collection is C, Oayana, Desvaux. 

▲.o. 

1. Mu$ci Cubenses Wrightiani, coll. 1866-1858. — ^The Mosses proper 
of Mr. Charles Wright's collection in the eastern part of Cuba, have 
been studied bv Mr. Sullivant, who has published an account of them 
in the Proceedings of the American Academy of Arts and ScienceS| 
vol. V, under the date of August, 1861. The species and varieties enu* 
merated are 131, of which the goodly number of 42 are characterized as 
new species, and several others are not less interesting. The spedmeni 
of this collection have now been made up into sets, with printed tickets, 
title-page, <fec., for distribution among the subscribers to Mr. Wright's 
collection. These sets being more numerous than those of the Phseno- 
gamous plants (though less so than the Ferns, of which several sets are 
still unsold), a limited number can be supplied to those specially inter- 
ested in Muscology, if early application be made to Mr. Sullivant, at 
Columbus, Ohio, or to Prof. Gray, at Cambridge, Mass. Mr. Sullivant's 
published enumeration, with descriptions of the new species, will be sup- 
plied with the sets. a. o. 

8. Rocky Mountain Flora : a Collection of Dried Plants from ths 
head-toateri of Clear Creek, and the alpine ridges lying east of MiddU 
Park, Colorado Terr., made last summer by C. C. Parry, M.D. — ^This 
beautiful collection contains a considerable number of species either new 
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to botanists or new to the Flom of this oonntiy, and many more which 
are very rare in herbaria ; — a full account of which is nearly ready for 
publication. The coilectionit, not bein^ sufficiently copious to supply 
the demand, were at once taken up. It is to be hoped that Dr. Parry 
roay^be encouraged to repeat and extend his explorations among those 
alpine solitudes during the ensuing summer. The plant-hunter must 
here penetrate far beyond the gold-hunter, and endure greater privations. 
But it is evident from Dr. Parry's gleanings in a field barely reached by 
Dr. James, in Long's Expedition, that the U>tanical riches of this region 
are by no means exhausted. a. o. 

9. AroidecB by Dr. Schott, — It is well known to botanists that Dr. 
Sohott of Vienna has now for a long time specially studied this striking 
and at the same time most difficult family of plants. He has thotoughly 
reformed the order, and produced on the one hand magnificent illustra- 
tions of the genera and of many species, which must find a place in all 
considerable botanical libraries, and, on the other a Synopsis and Prodro- 
mus which are within the reach of the means of almost every cultivator 
of the science. We add a list of these publications now before us, viz. — 

AroidecB auctore H. Schott. Fasc. 1-0 (Vienna, 1863-1867) : A 
sumptuous publication, in imperial folio, 30 plates, partly colored, with 
20 pages of letter-press. 

Icones Aroidearum editcB H. Schott. 1857. Forty plates, imp. foliO| 
even more magnificently executed, with a few leaves of letter-press. 

SynopiU Aroidearum compleetens EnumeratwMtn SyitemcUicam Gene* 
rum et Specierum hvjua Ordinis. Auctore H. Sohott. I. 1856. pp. 140, 
8vo. Includes the AroidecB diclines. 

Genera Aroidearum expoeita a H. Schott. 1858.[-1860.] Imperial 
4to, 98 plates filled Vith analytical details, admirably executed, and 90 
leaves of letter-press. This illustrates nearly all the genera, and needs 
only an Index, &c,, which we suppose will be given with a supplementary 
fasciculus. 

Prodromut Systemaiii Aroidearum : auctore H. G. Sohott, 1860, pp, 
602, 8vo. Contains the characters of 108 genera and nearly 1000 
species. The monograph cf this order by Kunth in his Enumeratio 
l^lantarum, vol. 3 (issued twenty years ago) contains 40 genera and 256 
species. Dr. Schott's labors upon this order, persevered in for forty years, 
are highly estimated and gratetully received by the botanical world. Being 
still continued with undiminished zeal and with unequalled advantages, 
all now Aroideous collections should be shared with him, or at least sub- 
mitted to his examination. It is evident that he has not been well sup- 
Slied with our few and most common species of the United States, the 
nit and seeds of Pellandra and Symplocarput being unknown to him, 
although both would surely flourish in the climate of Vienna without 
care. Having only dried specimens of our Skunk-Cabbage to work upon, 
Schott has not well made out the structure of the ovule. Describing 
that of the subtril>e as anatropous or half-anatropous, he characterizes 
that of Symplocarpue as pendulous and *' micnj^le fundo epectaiite^ 
which would make it orthotropous. Here he has (nistaken the chalaza 
for the micropyle. The ovule was first correctly described by Dr. Tor- 
rey in his Flora of the State of New York Then, of the related genus 
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Lysiekitum (fonnded, as is Arctiodracony Oraj, in Mem. Ainer. Acad^ vi, 
p. 409, ann. 1859, which it antedates, upon the Symplocarpuu CamU 
9chateen$Uy Cham.) Schott, in his Genera, describes and plainly figures 
the ^ micrapyle Jundum respieiente,^^ thus representing the ovule as ortho- 
tropus, which is the case, while in his Prodromus we have ** avulum ana- 
tr<^m^ contrary to the figure. In the plant from Japan we found the 
ovule orthotropous, but horizontal, depressed-globose, and nearly sessile, 
not pendulous on a recurved and fimbriate funiculus, as in SchoU's plate, 
a difference which might be held to confirm our notion of two species in 
the pienus. But, having sibce seen (but not investigated) good specimens 
of the plant of N. W. America, we suppose that it does not specifically 
differ from that of Japan, and that the difference in the ovules is attribu- 
table to their lesser development in the flowers we examined. a. g. 

10. Journal of ike Prouedingt of the JAwnman Society, No. 21. — The 
Botanical part contains an article by Dr. Hooker '*0n the Vegetation of 
Clarence Peak, Fernando Po, founded on the collections made in two 
ascents to the summits of this insular mountain, 10,700 above the sea, off 
the mouth of the Nijrer, by G. Mann, the successor of the late Mr. Bar- 
ton as Botanist of Dr. Baikie's Niffer Expedition. An isolated bit of 
temperate climate near the coast of eouatorial Western Africa, was nat- 
urally expected to have a flora related to those of Cape de Verd, the 
Canaries, and St Helena : whereas, in fact, so far as this collection soes, 
the curious results are : — ^* 1. The intimate relationship with Abyssinia, 
of whose flora that of Clarence Peak is a member, and from which it is 
separated bjr 1800 miles of absolutely unexplored country. 2. The 
curious relationship with the East African islands, which are still further 
off. 3. The almost total dissimilarity from the Cape Flora. 4. With the 
West African islands, there is no marked relationship whatever." An 
account of the ascent of Clarence Peak, in a letter by Mr. Mann to Sir 
William Hooker, forms a separate article. Mr. Masters contributes a 
Note on an unusual mode of Germination in the Mango. Prof. Babing* 
ton, who has worthily succeeded the late Prof. Henslow in the chair of 
Botany in Cambridge University, announces the discovery in England of 
Carex ericeiorum of Pollich, not Pollick, as it is misprinted. Mr. Caru- 
there describes some species of Oak from Northern China, collected by 
Dr. W. F. Daniell. The last, and the most important article is, On the 
identification of the Grasses of Linnsous's Herbarium, by Col. Munro, the 
distinguished Agrostologist Having ^carefully examined every Grass 
in the herbarium,'' and recorded the results in a very clear and satisfac- 
tory form, the author ** trusts that the list may be of some little use to 
botanists who are uuable to consult the herbarium itself.^ We would 
assure him that it is of very great use indeed ; and the Unnasan Society, 
** as the envied possessors of the original authenticated collections of 
Linnseus himself^'' could hardly do a better thing than to institute sim* 
ilar reports upon other portions of this herbarium by equally competent 
hands. Col. Munro, having rejoined his reffiment, has not been able to 
revise the proo& or he would have corrected the misprint of the second 
specific name of the list We are puzzled to know how Pa$palum dit* 
tectum came to be ticketed ^ From North America, Ealm." The close 
of the number, p. 48, leaves this article unfinished. a. o. 
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TV. ASTRONOMY AND METEOROLOGY. 

1. New name proposed far Atteroid (60). — Mr. Fergason, the discorerer 
of the planet (60> hitherto called Titania^ has written to Mr. Hind, Su- 
perintendent of tne English Nautical Almanac, stating that this name 
was proposed withont remarking its previoos appropriation by Sir John 
Herschel for one of the satellites of Uranus, and intimating his inten- 
tion to change it forthwith for Echo. It is announced tha^ this name 
will appear in the Nautical Almanac for 1865. 

2. JSUmenit of Aeteroid (71 ) Niobe, — The Mowing elements of Niobe 
were computed by F. Tietjen from observations of Aug. 14, Aug. 28 and 
Sept. 12. 

Epoch 1861. Aug. 28*0. 
L, Mean longitude at epoch, 
n, Longitude of perihelion, 
Q, Longitude of ascending node, 
t. Inclination of orbit, 
e, Eccentricity of orbit, 
fij Mean daily motion, 
a, Semi-major axis, 

The inclination of the orbit of this asteroid is remarkable ; only two 
asteroids, Pallas and Euphrosjne, having a greater inclination. 

8. Re-appearance of EnckeU Comet — ^£ncke*s comet has a^ain made 
its appearance, and will reach its perihelion Feb. 6, 1862. ft will pass 
nearest to the earth Jan. 81, 1862. 

It was discovered at Cambridge Observatory, Oct. 24th, and the 
following observations have been conmiunicated by the Director, ProC 
G. P. Bond. 
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The column with the heading c-o, contains a comparison with the 
Ephemeris published in the Astronomische Nachrichten, No. 1826. 

The following ephemeris will enable observers to follow the comet's 
course without difficulty. 
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The following table shows the relatiTe brightness of this comet for 
seteral dates daring the period of its viaibilitj, computed on the suppo- 
sition that this brightness varies as g^-^ ; where R and r represent the 
distances of the comet from the earth and sun. 
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Bee. 25th, the comet as observed at Yale College, appeared as a tol- 
erably conspicuous nebula, neariy circular, about three mmutes in diam- 
eter, and sensibly condensed towards the centre. 

At the time of greatest theoretical brightness, the comet will be 
nearly in conjunction with the sun, so that it cannot possibly be seen. 
Throughout most of the month of Januair, the comet will be in a fit- 
vorable position to be seen immediately aner the evening twilight ; but 
unfortunately the full moon will interfere just at the time which other- 
wise would be the most &vorable for observations. 

4. The Solar JEclipse of July 18, I860.— In vol xxx, pp. 281-288, wa 
have given a report of the expedition sent to Labrador, tor the purpose 
of observing the edipee of July 18, 1860 ; as also of the observations 
made on the western coast of like United States, hj Lieut. J. M. Gilliss. 
We have recently received, through Profl Bache, Superintendent of the 
17. S. Coast Survey, a fuller report of these expeditions, from which we 
gather some further particulars. 

(1.) Expedition to Labrador. 

The latitude of the place of observation was 59* 47' 49'' N. and lon^ 

S'tade 4^ 16« 58' W. of Greenwich. Its elevation above the level of 
e sea was 110 feet 
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10 25 1-9 Marray. Red. 

Orange. 
KeatoaL 
Orange. 
Kentral 
Compomid red and green. 

The declination of the magnetic needle at the same station was foond 
tobe61*23'-l W.ofN. 

The Dip of the magnetic needle was 82^ 14''5, and the total magnetic 
intensity was found to be 1 2*5 1 9. 

Sl) Observations near Steilacoom, Washington Ttfritory, hj Lient. 
. GilUss, U. S. Navy. 
The station at which the eclipse was observed, was in lat 4Y^ 2' 54" N. 
and longitude 8>» 10™ 29»-6 W. of Greenwich. 

The moon had advanced far upon the sun's disc when the sun rose 
above the horizon. The following are the 

Times observed during the eclipse. 
First internal contact of limbs, 4^ 47™ 29«*d 

Second internal contact of limbs, 4 49 25*3 

Duration of the total eclipse, 1 55*4 

End of the eclipse, 5 42 28*2 

lUnOBOLOGT. 

5. JRepori on the Meteors ofNbvemberj 1861, by the Standing Cemr 
mittee appointed by the Conneetieut Academy of Arte and Sdmees en 
Meteors of November and August j in eaeh year. — ^There being no suffi- 
cient time for pr^Mration of Circular Instructions to observers, the best 
that could be done, in that respect, was the introdnction of a few of the 
most important suggestions into a publication upon the August meteors 
which certain of tfa^ Committee bad occasion to make in the Am. Jour- 
nal of Science and Arts. This publication is herewith presented to the 
Academy, and attention is invited to the computations and oonclusiona 
of Prof. H. A. Newton. Copies were distributed in advance of the No* 
vember No* of this Journal, with a view, partially, to awaken interest in 
these observations. 

From information received before and since the November period just 
past, it is believed that observations were made in several places at a 
distance from New Haven. Farther reports, if hereafter received, will be 
presented to the Academy. 

(1.) At New Haven two of the Committee — ^Messrs. Newton and Twi- 
ning — kept watch on the morning of Nov. 12, 1861, the latter from 2^ 
16«n A.M. to 8h 30n» A. M., and the former from 2^ 46n> a. m. to Z^ 80« 
A. M. The number seen by both before 8^ was 10, and after that 22 ; — 
making 82 meteors in an hour by two observers, — ^not, however, fully 
two, since both observed, for much of the time, the same spaces, five 
stars were definitely located and timed. Eight or nine only were con- 
formable to the radiant in Leo. The morning was brilliantly clear. On 
the same mominff Mr. Herrick, of the Committee, observed 15 between 
4^ and 5^ — of which about two-thirds radiated from the vicinity of Leo. 

The morning of the 18th was also clear. Between 3^ and 5^ a. m. 
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180 diflforent shooting stars were observed by a corps of four peraofis sta- 
tioned on a hiffh tower, yiz^ Messrs. K 0. Herrick, W. Haskell, W. W. 
Johnson and H. W. Thayer, as follows: 

SM'^ A.1I. N.W. 15, S.W. 10, S.E. 17, NJL 16 = 58. 
4-5 •• " 25, « 9» "18, " 20 = 72. 

Prof. Newton, present most of the time, was chiefly engaged in re- 
cording, yet saw four meteors not seen by the others and not reckoned 
above. Prof. Twining was present part of the time occupied mostly in 
locating tracks and estimating times. About two-thirds of all conformed 
to a radiant, not very narrowly marked, in Leo. The paths of about 20 
were determined, and the lime and duration of flight recorded. 
The mornings of the 11th and the 14th, unfortunately, were overcast 
(2.) At Germantown, near Philadelphia, the morning of the ISth was 
obscured. On the 14th Mr. B. V. Marsh observed 

from 8^ 15°^ to 4^ 1>° 8 meteors; 45 minutes. Moon shining. 
" 4 " 5 « 17 " ; 60 " 
" 5 28 " 5 88 3 " ; 15 " 
being 28 meteors by one observer in two hours. Thirteen of the num- 
ber were bright and with trains — 10 were faint and without trains. Of 
the bright meteors ten were conformable, and three approximately so, — 
of the fiiint meteors only one was strictly conformable — about half the 
others partially conformable. 

The following is Mr. Marsh's determination of the radiant : " If from 
the centre of the line joining Epsilon and Qamma Leonis we describe a 
drcle passing through those stars [a circle of nine degrees diameter] 
10 of the bnffht ones had paths which traced back would, I think, cross 
the circle— of the remaining three one passed perhaps 10 degrees from 
it, and the other two about 5^." 

It is remarkable that this determination of Mr. Marsh coincides as exactly 
as possible with that of November ISth, 1833, given to Prof. Olmsted by 
the chairman of your Committee in a letter from West Point, dated 
November 15th of that year, and appearing in the 25th vol. of the Am. 
Journal of Sdence and Arts, as follows, " As a definite point I should 
select, as near the truth, a small star in the Lion's neck which I find on 
the celestial ^lobe at Uie bisection of a line, from « to / and also neariy 
at the bisection of a line from fHo v o( that constellation." On the 
morning of the 11th, although overcast, the chairman, watching 15 min- 
utes, oUerved through a partially open space near and around Uie zenith 
one meteor of mat briffntness and length of train. 

(8.) At BurHngton, N. J., Mr. Samud J. Gummere observed alone as 
follows, viz. : 

Nov. 18, 8 to 4^ jL. M., 15 meteors, mostly faint 

" 14, 8 " 5i « 19 " " « 

Hie following observations made by Mr. Herrick, watching alone, on 

various mornings preceding the r^^lar period, afibrd a valuable com* 

parison with the mornings of the ISth and 14th as above reported, viz :^ 

Oct 15, sky clear; from 4^ to 5^ a. ic, 17 meteors seen — the majority 

if extended backwards would intersect in a region of 5^ or 10^ diameter 
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<>f which EptiloQ Geminorum was near the centre. The radiant was 
as definite as on the morning of Nov. 13. — Oct 31, sky clear, 4^ to 6*^ 
▲. M. ; 6 meteors — no well marked radiant 

Nov. 4, sky clear, 5^ a.m. ; in 15 minutes 3 meteors. 
Nov. 7, do. do. do. ; do. 1 meteor. 

On the whole, therefore, the observations of the current year, conjoined 
with those of the year 1860, may be held to indicate a probability that 
the recurring meteoric phenomena of November have recommenced ; and 
we may entertain some expectation of an increase henceforth in definite- 
ness — and perhaps in mass — until the proper period of the great display 
of 1833 shall have arrived. At present, however, it is the 14th instead 
of the 13th of the month that exhibits best the known characteristics : — 
as if the last twenty-eight years had produced some change of position in 
the nodes of the meteoric ring. Such a change, however, should appear 
in the radiant position if determined with sufficient certainty and pre- 
cision. 

(4.) Addendum. — ^The following observations are communicated by Mr. 
F. W. Russell of Natick, Mass. Place of observation, lat. 42^ 18', long. 
71^ 2V. On the mornings of Nov. 1st, 3rd and 7th, Mr. Russell observe 
from two to eight an hour — average five per hour. On the 4th, in two 
hours 12 small meteors, one half radiating from A. R. 15^ N. Dec 45^. 
11th, 1J> to 3»» A. M. 11 meteors. Radiant A.R. 166« 3(y N. Dec. 40^ 40^. 
12th, 2^ 15°> to 4>^ 40(° a. m. 32 meteors. Radiant about y Leonis. 
13th, morning cloudy. 
14th, 2 hours before and 1 hour after midnight 15 meteors, by three 

observers, the sky partly overcast The meteors radiated from the 

zenith* 

The meteors observed on mornings previous to the 13th were much 
larger than those of August The meteors of the 12th radiated from a 
circle of 3^° about y Leonis — but the majority exactly from that star. 

It is further noted that Mr* Russell, assisted by G. W. Hanchett and 
R L. Pray, found, on the 23d, 25tb, 26th, 28th and 29th of September 
last, an average of five n^eteors per hour to each observer. 

Prof. Daniel Eirkwood of the Indiana State University, in a letter to 
the editors of this Journal, communicates the following particulars. 

(5.) At Blomington, Indiana, the night of November 12th was auita 
cloudy; but from 11** 16" to 12** 15™, 11 meteors were seen, also trom 
3*» 20™ to 4** 20™ of the 13tb, 27 meteors, by four observers, Messrs. 
D. J. Bridge, N. M. Givan, J, Hood, and W. l^ McCord, students of the 
University. The night of the 13th was too cbudy for any observation. 

(6.) It is also noted that in the August previous, Mr. John Roberts of 
Madison, Ind., assisted by a friend, observed from 8^^ 15™ to lO'^ 15™ 
P.M. of the 11th of that months 5S meteors; 20 in the first hour, and 
82 in the second. 

Respectfully submitted, Albx. 0. Twiniko, Chairman. 

Kew Haven, Nor. 20th, 1861. 

0. Meieorie obtervatieni in December^ 1861. — Shooting stars are ki 
some years numerous about the 6th of December (see this Journal, 1st 
ser., voliL xzxv and xxxvi), but Uie charaoteristieB of this meteoric display 
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mrt HUU known. At this period in 1861, the obsenrations attempted at 
New Haven, were nearly frustrated by clouds. On the morning of the 
8d inst^ I saw but four shooting stars during half an hour ending at 
5^^ dO<n. The evening of the 4th was cloudy. On the evening of the 
5th the sky was dear, but the moon four days old was up. From 1^ 10* 
to 8«» 10» p. M. Messrs. G. W. Biddle, W. W. Johnson, H. W. Thayer 
and myself, stationed together on the S. tower of the Alumni Hall, saw 
only 14 shooting stars, viz., in N JL 4 ; 8.E. 1 ; S.W. 6 ; N.W. 8 ; or 
classified by magnitudes of stars, 2 of 1st, 7 of 2d, 6 of 8d and less. 
There was no wdl marked radiant Dec 6th and 7th the sky was over- 
cast morning and evening. After this for several days the moon inter- 
fered in the evening, and clouds in the morning. 

Mr. B. V. Mareh of Philadelphia informs me, that Mr. George Wood, 
while riding from that city to Haverford College, 8 miles west, between 
about 4| ▲. M. and daylight of December 12th, observed numerous bril* 
liant shooting stars, not less probably than twenty-Jive^ chiefly in the 
northwest £. C. Hbrriok. 

New Haven, Oodbl, Deo. 18, 1861. 

V. MISCBLLANEOUS SCIBNTIPIO INTELLIGENOE. 
(1. Letter from our Paris Correepandent) 

Obituart. — Isidore Oeoffroy St. Hilaire. — ^The scientific world grieves 
at the sudden and lamented death of this learned zoologist The author 
of ^VHistoire Ohiirale dee Regnes Orpaniques^ and the ^TVaiU de 
Thatologie^^ was bom at the Jardin des Plantes (where his mother still 
lives) Sept 16th, 1805, and there he died, Nov. 10th, 1861, at the age 
of 66 years. Isidore Geoffroy St Hilaire was a member of the Acad- 
emy of Sciences, Professor and Director at the Museum of Natural His- 
tory, Professor of Zoology at the Sorbonne, Member of the Imperial Coun- 
cil of Public Instruction, and the principal promoter of the establish- 
ment of the Zoological Garden of Acclimation. It is not for roe to 
judge the merits of this illustrious savant, but I may be allowed to 
repeat what all the world say of the private character of a man distin- 
guished for benevolence and an ardent defender of the interests of the 
great scientific establishment in which he passed his whole life. 

M, de Gratelaup died at Bordeaux in the month of August, to the 
great r^ret of his numerous friends in the domain of science. He was 
one of uose ardent natures who in the midst of the absorbing duties of 
medical practice found means of advancing by numerous labors his £iivor- 
ite science, Conchology. His work on Oonchology is a resum6 of the 
memoirs which he had published from time to time, but unfortunately 
he has republished only the first part, embracing the Univalves. 

He has shown himself an excellent authority in the Tertiary fauna, 
which is especially difficult to the palaeontologist, on account of the 
extensive knowledge required to fully explara existing malacology. The 
imperfect execution of the plates of his great work rendered the re- 
cognition of his species often difficult, and created a prejudice against 
his first volume, so diat the second has never been publisned, although 
he some years since proposed to have the engraving done at Paris, his 
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drawbgs and the texi haying been completed. The inoonTenience of the 
jonrnej to Paris, and of a long enough stay there, doubtless prevented 
the execution of the plan, which is much to be reg^tted, as there is no 
one in France so well prepared for such a work unless it is Deshaves, who 
is fiilly employed upon a supplementary work on the fossils of the basin 
of Paris. The description of the Acalephs is completed, but it is proba* 
Ue that the Qasteropods and the remainder of the work by Deshayes will 
require some years for completion. 

I cannot refrain from extolling the good fortune of a savant who after 
having produced such a classic and important work as the ^DesenpUan 
dis CoquilUs Fosiiles du Bassin de Paris" is able after more than thirty 
years to republish the work, being from beginning to end hb own critic, 
and to give to it that position of preeminence which it has held from 
its first appearance. Deshayes is fond of tracing back the origin of 
his scientihc opinions to 1830, and their gradual enlargement We can* 
not but admire this spirit in the critic, as vigorous as it was thirty years 
ago, which has enabled him to appreciate and assimilate all that science 
has produced good and durable for so long a period of time, so that he 
still retains the first place among all those who have taken his work as a 
point of departure. 

The deatn of Berihier at a very advanced age is well known.* The 
place which he has left vacant at the Academy of Sciences will prob- 
ably become the herita^ of Henry St. Claire Deville, and although his 
position in the hierarchical scale of the learned world has not been pro- 
portioned to his talents, I am pleased to mention that it was only on 
account of the happy longevity of chemists : the same is true of a place 
in the Section of Mineralogy which he will occupy. He will then be 
attached to us by a new tie, and the day of his nomination will be a time 
of rejoicing to his numerous friends. 

Daubr6e has taken the chair of Geology at the Jardin des Plantes« 
What a complete revolution! Cordier, his predecessor, did not be- 
lieve either in metamorphism, or in the existence of glaciers, [in the geo- 
logical period f] or in the multiplicity of species of feldspar, and felt con- 
strained to restrict as much as possible the investigations of chemisti in 
mineralogy and geology. 

I do not think there is much evil in this ; in science all methods are 
good which are founded upon a scientific principle, and a Professor of 
Geology at the Jardin de$ Plantes who vigorously combats all the extrav- 
agance and aberrations which follow in the train of metamorphism, for 
example, renders to science great and signal service. Cordier had not 
however a controversial nature and his opposition was habitually limited to 
the circle of his pupils and intimate friends. He devoted himself to the 
chair of Geology at the Jardin des Plantes and took but a small part in 
the great geological labors which were executed in France during the first 
half of the present century. Coming up from the School of Mmes, dep- 
recated by some and opposed by others, yet rarely confuted, his reputa- 
tion was established by the execution of a geological chart of France, and 
by the vigor of his instruction which he exhibued in a special school. 
PttUio lectorei like those delivered at the Jardin dss Plantes have but 

* See a notlee of Berihier on p. lOa. 
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Itttle SOOO60S in France, but this is rather the fkult of the public than of 
die Professors. The attendance of 3000 of the common people upon a 
course c^ lecturas on embrjologj, delivered by Agassis, which we saw at 
Boston, in 1849, is a spectacle which even Ouvier himself was not able to 
secure at Paris, Daubr^e has now a vast field open before him, and no 
one doubts that he will apply himself vigorously to his work. 

The Artesian Wells of Passy flow at length with floods of water. This 
mat work which has raised questions and theories of great practical 
importance, in regard to which ihope to address you on a roture occasion, 
has given entire satisfaction in regard to the experiments there instituted. 

ns (Hvk Museum at Milan, — On a visit to Milan one has first to 
admire the riches of the collections in herpetology, at the Museum of that 
dty, collected by the care of Prof. Jan, the Director, who has commenced 
tibe publication of a monomph upon serpents, comprising about a thous- 
and species. Almost all Uie museums of Europe with the exception of 
the British Museum, and that of the Smithsonian Institution, (exceptions 
much to be regretted,) have furnished specimens of their serpents, and the 
figures drawn with uncommon accuracy and elegance by Prot Jan are all 
prepared. Sacrifices of all kinds are made with alacrity to aid the 
preparation and publication of this great work. The plates are engraved 
at Paris. There will be 800 quarto plates, published in sections of six 
eadi, with the corresponding text, at 12 francs for each section. All in- 
terested in this department of natural history will be desirous to contribute 
to its success. This work is destined to supply a lack long known in this 
department of science. [We have received the first fisMciculus. — ^Eds.] 

The Museum of Florence. — Since we are speaking of the scientific 
movements now going on in Italy, we may mention, that the visit of 
King Victor Emmanuel to the Exhibition at Florence has caused the 

Joung Professors of tiiat dty to redouble their diligence in putting thdr 
[useum into a condition worthy the attention of the numerous vintors 
by whom it is freouented. 

' Under the intelligent direction of Mr. Cocchi, the Museum of Florence 
has had its palaeontological treasures put in order, among the most 
remarkable of which are the fossil bones of the mammifers of the Yal 
d'Amo. Ouvier studied them in place during his travels in Italy, and it 
appears that since that period they have not been much disturbed. 

The Museum of Bologna^ founded by Aldrovandus, is fully wortiiy 
of the high reputation of being the most ancient, and for a long time 
the most important museum in Europe. The collections in Compara- 
tive Anatomy are remarkably rich, and paheontology is represented by 
species very important in relation to the history of the science. Mr. 
Capellini has found some objects figured by Aldrovandus and others, of 
the existence of which we were entirely miorant Among them is the 
Cervus euryceroSy and the fragment of a slrall preserved at the Museum 
of Bologna will prove probably that classifying it with the great stag 
of the peat bogs of Ireland is an error. 

Geological Map nf Italy. — The Italian geologists have assembled at 
Florence to deliberate upon the practical means of executing a geologi. 
cal map of Italy. The Exhibition at Florence suggested the idea of this 
reunion, and I am happy to be able to transmit some information in 
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regard to its deliberations upon all that is interesting to science. I am 
not sufficiently £Euniliar with botany to be able to speak of the exhibi- 
tion in horticulture. You are not unacquainted with the &ct that the 
beautiful plain of Florence is one vast garden and that it ought to afford 
a magnificent spectacle when a horticultural exhibition unites both the 
riches of the public gardens and of pri?ate conservatories. 

The Italian Exhibition at Florence^ in 1861. — ^These great national 
expositions are interesting to science in more than one relation, but there 
is no department of science more directly represented than that of geol- 
ogy and mineralogy. Geological maps and the collections of mineral 
products always occupy an important place. Italy is not in this respect 
poor in comparison with other countries, and it will not be uninterest- 
ing to recount some of the first impressions of a rapid visit made during 
the first days of the opening of the Exposition, and to add some details 
collaterally communicated oy the Commissioners of the Exhibition. 
The scientific department includes under the title. Mineralogy, Metallurgy 
and Machinery, all that relates to applied geology. At the head of 
the geological maps is placed the topographical and geological map of 
Etna, by Sartorius de Waltershausen. Next are the charts of Central 
Italy, by Qius. Ponsi, maps of Tuscany and of Monti Pisani, by Messrs. 
Savi and Meneghini ; that of A. Sismondi, comprising the continental 
provinces of Sardinia, the fruit of long years of indefatigable labor ; and 
some others of minor importance, among which we notice the mineral- 
offical chart of the island of Elba, by Enrico Grabau. A great number 
of geological, mineralo^^ical and paleontologioal collections were exhib- 
ited alone, or by the aid of charts, or in connection with the industrial 
products to which they are related. 

The collection of Cretaceous fossils of the Marquis Strozei nves an 
entirely new and definite date to the pietraforte (travertine; of the 
neighborhood of Florence, which furnishes the flagstones used for paving 
the city. These fossils, collected during a period of years, by diligent 
and laborious research, are of great ranty, and they demonstrate incon- 
trovertibly that they belong to the White Chalk, adding a new instance, 
to those idready numerous, of the diversity of lithological characters. 

Italian authors have long considered the pietra-Jorte as belonging to 
the Eocene rocks, and it appears that the Eocene rocks of Messrs. Savi 
and Meneghini have the same fossils which the numerous examples at the 
Exposition of florence cause us to recognize as the Inoeeramus Cripsi 
of Mantell and Gbldfuss. The naked ro<^ is gray, calcareous, micaceousi 
and dark gray, which the geologists of Northern Europe distinctiy recog- 
nize as the graywacke of the transition-rocks rather than a representa- 
tive of the White Chalk. 

The island of Elba is represented by many metallurgic collections 
and by an admirable series of beautiful tourmidins of all colors. 

Other exhibitors have presented the sulphurs of Sicily, ores of cop- 
per from Montecatini, boracic acid from the Soffioni, anthracites from the 
Alps, lignites from Cadibona, Saizanello and Mpnte Camboli : nickelifer- 
ous pyntes of the Alps, manganese from St Marcel, antimonial ores 
from Montanto, cinnabar from the mine of Siele in Tuscany ; also the 
earthy pigments and the kaolins ; and last but not least the beautiful 
marbles which are an unfailing source of wealth to Italy. 
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We will now consider briefly the economic importance of these differ- 
ent indnstries : 

Sulphur. — The annual product of all the snlphnr mines of Italy is 
estimated at 800,000 tons, valned at thirty millions of francs. In 1830 
the prodnct was only one-tenth part what it is at present Sicily pro- 
duces the greater portion, while the Romagna produces 8000 tons, and 
this amount is constantly increasing. The employment of large furnaces 
of a new form is considered an important improvements, increasing the 
product by one-fifth and considerably diminishing the disengagement of 
sulphurous acid. 

jron. — The production of iron in Italy which does not probably ex- 
ceed 35,000 tons of cast iron per annum, is restricted chiefly by the 
scarcity of fuel The charcoal employed is of excellent quality, and the 
wrought iron made with it sells for from twenty-eight to forty-flve francs 
per 100 Idlomms, according to the distance of the market from the 
place of production. 

Lead. — The production of lead is about 7000 tons ; the island of 
Sardinia alone furnishes 17,000 tons of galena. They have recently un- 
dertaken to remelt the old scorisB which are found in immense quanti- 
ties in the same island and which furnish even now about 1000 tons of 
metal per annum. 

Copper. — The annual production of copper is 1500 tons, obtained 
principally from the mines of Montecatini and Capanne-vecchi in Tus- 
cany, Agordo in Venetia, and the Val d'Aosta. The ores of copper are 
generally diffused throughout Italy, but the deposits are seldom suffi- 
ciently rich to be wrought with profit 

Boracie Add. — The product of the Suffioni, in the province of Pisa, it 
two millions of kilograms, of which 1,800,000 are denved from the estab- 
lishments founded by Count Francesco d4 Larderell, the founder of this 
industiy, of so much importance at the present time. 

ConAuitibles. — ^The mineral coal, properly so called, found in Italy, is 
only the anthracite of the Alps, a combustible of little value on account 
of its impurity. The lignites, on the contrary, are of excellent qualify 
but the amount mined does not exceed 60,000 tons per annum. 

Nickel. — Nickeliferous pyrites are abundant in the Alps ; they con- 
tain on an average five per cent of nickel, and the reducing works of 
Tarallo in the province of Novara furnish 50,000 kilograms of metallic 
nickel annually, for which a ready market is found. 

Gold. — ^The auriferous pyrites of the Alps, treated by amalgamation, 
produce nearly 500,000 francs in |old per annum. 

Manganese. — ^The mines of St Marcel and Framura are the principal 
sources of manganese, the production of which amounts to 1000 tons 
per annum. 

Antimony. — ^Tuscany produces more than 50 tons of antimony per 
annum.* 

Mercury. — ^The depreciation of the price of this metal has consider- 
ably diminished its production in Tuscany. The annual product i§ 
8500 kilograms. 

* The too of the metric syttem is 1000 kilograma, and tha English long ton (of 
SS40 lbs.) it 1016 kilograms. 
Am. Joum. Sol^Skooxcd Saxns, Vol. XXXIH, Na 97,— Jah,, l%tBL 
20 
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These details have been taken from a Report by the Commission of 
Jurors of the Exposition, of which Cheralier Quintios Sella b President^ 
and Messrs. Gocchi and Ficnn are the reporters. 

These gentlemen conclude their Report as follows : — ^ The Italian 
Exposition of 1801 gives satisfactory proof of the advancement of the 
science of geology and of mineral and metallurgic industry. It belongs 
to the government to encourage by efficient means the examination of 
the soil of Italy, for the construction of a geological and mineralogical 
chart on a grand scale ; and to aid mineral and metallurgic industry by 
opening schools calculated to increase the productiveness of labor, by 
developing the.scientific intelligence of laborers." l. s. 

Psrif, Nov. 16, 1861. 

2. Cannonadiwf at Bull Sun. — The cannonading at the battle of Bull 
Run was heard in Preston county, Yirginia, 1 25 miles distant. At a place 
called The Glades, a few miles south of Eingwood, Preston county, Va., 
on Sunday, July 21, 1861, Rev. £. O. Dunning (our informant), and many 
others, heard the low booming of cannon for several hours, say from 11 
▲. M. to 8 p. M. The sounds beard were faint, yet distinct, and so obvi- 
ously due to artillery as to attract the attention of people and produce the 
conviction that a battle was going on, though it was supposed at the time 
to be at no great diftance — somewhere in the mountains, perhaps, or at 
Harper^s Ferry, at &rthest Two persons in particular, spoken of by Mr. 
D. gave attention to the reports during most of the time mentioned. 
Two young ladies, also, of the family of Mr. Freeland, where Mr. D. was 
staying, went after dinner to the top of a hill near by, where they heard 
the reports more distinctly, and remained there listening an hour or more. 
At night people came in fh>m the neighborhood to learn where the battle 
had been. 

At Eingwood, the county seat, the cannonading was heard more dis- 
tinctly than at The Glades, the place being on hi^er ground. 

Army officers at Oakland, some 15 miles west <^ Eingwood, on the Bal- 
timore and Ohio railroad, heard the same, and said a battle was going on. 

The subject was matter of common remark that day, and the next, 
before news of any battle had been received. Mr. D. knows personally 
many of the people who heard and spoke of the occurrence. There 
could be no possible mistake, Mr. D. thinks, as to the reality or nature 
of the reports. There was no cannonading that day, that could have 
caused them, nearer than that at Bull Run. Some persons also noticed 
and remarked at the time, that the sound came from the east or southeast 

The day was clear and calm, with little or no wind, or if any, Mr. D. 
did not notice it The next day the wind was from the east, with rain. 

The places named are nearly at the summit of the Alleghanies. Eing- 
wood is about 125 miles from Bull Run in an air line. 

These statements were communicated to me in conversation by Rev. 
Mr. Dunning himself, who graduated at Yale Coll^ in 1832, and has 
spent many years in Virginia as Agent of the Am. Bible Society. 

New Haven, Oct 6th, 1861. C. S. Ltman. 

[i\roto. — It is a commonly received opinion that sound travels farther 
and more loudly on the earth's surface than through the air — thus the 
cannonading at Jena in 1806 was very feebly heard in the open fields 
about Dresden — distant 92 miles — ^but very distinct in the casemates 
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of tbe fortification! of Dreaden. The Gladw are Btarly at the height 
of land of that part of Virginia, probably not less than 2600 feet above 
the sea. It is certain that at a great number of placet within a radius 
of 125 miles from Stone Bridge, where the Bull Run cannonading 
occurred, the sound was not heard — and it seems probable that its 
distinctness at The Glades was due chiefly to the elevation of that place. 
It is well known from the experience of aeronauts that sounds are heard 
with much greater distinctness from the earth to a balloon than on the 
^rth from the balloon. In deep vallies sound may be cut off by reflec- 
tion, the mountains acting as screens — while the same sounds are dis- 
tinctly heard on eminences at greater distances. We ask our corres- 
pondents residing within the radius here named to send us their experi- 
ences on this subject — £ds.] 

8. The California Survey. — ^Mr. W. M. Gabb, distinguished for his 
critical knowledge in palaeontology, has joined the California Geological 
Survey in the capacity of Palaeontologist. We learn by private letters 
that the collections of fossils and minerals already arrived in San Fran- 
cisco are very large and valuable. The exploring parties closed their 
labors for the winter in December, and will remain at headquarters in 
San Francisco until March before again taking the field. We shall prob- 
ably be able in an early issue to give an outline of what has already 
been accomplished in the first year's labors now closed. 

4. Copley Medal and Royal Medals awarded. — Prof. Agassiz is the re- 
cipient for the year 1861 of the Copley Medal, in the gift of the Royal So- 
ciety of London, in consideration of bis scientific investigations generally. 

One of the Royal Medals has been awarded to Dr. Carpenter for his 
researches on the Foraminifera and other works on Physiology and Com- 
parative Anatomy. 

The third medal was awarded to Prof. J. J. Sylvester, of Woolwich, 
for his important contributions to Mathematical Science. 

5. Prof. Augtist De LaBive^ of Geneva, has sent us a communication 
reclaiming the explanation of the electrical origin of the Aurora, given 
by Mr. B. V. Marsh, in our No. for May last We had proposed to pub- 
lish Prof; De LaRive*s letter in this number but it is unavoidably post- 
poned to our next 

6. Personal. — ^Mr. William Phipps Blake and Mr. Raphaxl Pum- 
PSLLT^ M.& have been commissioned by the Japanese Government to 
proceed to Japan and make an exploration into the economic geology and 
mineral resources of that kingdom of which we now know almost 
nothing. These gentlemen sailed from San Francisco for Japan, Nov. 2dd« 

VI. BOOKS BECEIVED. 

Anmuil Report of the Board of Regents of Uie SirrrmoiaAV I mrrnu r i oy^ show- 
ing the opermtions, ezpemUtures, and condition of the institution for 1860. 8vo, pp. 
448. U. a Senate Doc. No. 21. G. W. Bowman, Printer, Washington. 1861. 

Smithsonian Contributioot to Knowledge, yol. zii, contains— Art. L Jntroductioa, 
d(c. Art. II. Astronomical Observations in the Arctic Seas; by Elibha Kknf Kani^ 
M.D., U. S. N., made during the second Orinoell Expedition in search of Sir John 
Franklin, in 185S-4-5, Ac. Reduced jind discussed by Cbas. A. Scbott, Asst U. S. 
Coast Survey, p. 56, and 1 plate. Art III. On Fluctuations of Level in the North 
American Lakes ; by Cbas. WanrLUKT. p. 28. and 2 plates. Art IV. Meteofo- 
logical ObaenratioDt mads at Providence, K. L (28^ years, ending May, 1860) ; bj 
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Atixn Gaswkll, Prof. Nat. PbiL and Theologj in Brown UniTertity. pp. IML 
Art. v. Meteorological Observations made near Washington, Arkansas, (20 years, 
ending in 1869) ; by Nathan Smith, M.D. p|>. 96. Art VI. Researches npon the 
Tenom of the Rattlesnake, with an investigation of the Anatomy and Physiology 
of the oi^ans concerned ; by S. Wxia Mitohkix, M.D. p. 156, and 12 wood cute. 

Philosophical Transactions of the Royal Society of London, for the year 1860. 
Vol. 160, Part IL London : Taylor <b Francis. 1861. 4to, pp. 186-620. 

Report of the Thirtieth Meeting of the British Association for the Advance- 
ment of Science ; held at Oxford, Jane and July, 1860. London : J. Murray. 1861. 
8vo. pp. 286-262. 

First Biennial Report of the Progress of the Geological Sonrey of Michigan, em- 
bracing observations on the Geology, Zoology and Botany of the Lower Peninsula. 
Made to the Governor, Dec 31, 1860. By Authority. Lansing: Hoemer <b Kerr, 
Printers to the State. 1861. 

Researches in the Southern Gold Fields of New South Wales. By the Rev. W. 
B. CLAaKC, MA. Sydney : Reading <b Wellbank, Bridge street 1860. 

Topugraphischer und naturwissenschaftlicher Atlas sur Raise durch Java. Yon 
Dr. Fa. Junqhdhn. Magdebui^, 1846. 

Topographische und naturwissenschaftliche Reisen durch Java, von Dr. FantDEioH 
JoNOHUUJf, Mitglied der Kaiserl Leop-Carol. Akademie der Naturforscher. FQr die 
EaiserL Leopokl-Carol. Academie der Naturforscher sum Druck befordert und be- 
▼orwortet durch Dr. C. G. Nan von Esbvbiok, PriUldenten der Akademie. Mit 
einem aus 88 Tafeln und 2 Hohenkarten bestehenden Atlasse. Magdeburg^ 1846. 
Yerlaff von Emil Baensch. 

Bulletin de la Soci^t^ d'Encouragement pour Tlndustrie Nationale, r^ige par lea 
Secretaires de la Soci^t^, MM. Ck>yBEs ct Peuoot. 4to. Paris: Imprimerie de 
Mme. Ve Bouchard-Husard, Rue de TEperon, 6. 1861. 

Jabresbcricht iiber die Fortsdiritte der reinen, pharmaceutisdien und techniscfaen 
Chemie, Phvsik, Mineralogie und Geologic. Berichte iiber die Fortschritte der 
Chemie und verwandter Theile anderer Wissenschaften. Von Kopp und Will. 
Fiir 1860. Giessen: J. Ricker^sche Buclihandlung. 1861. 

Jahresbericht iiber die Wirksarokeit des Wemer-Vereins sur geoloffischen Durch- 
lorschung von Mahren und Schlesien im VereinsJahre 1861-1860. BrUnn : Druck 
Ton Georg Gastl 1861. 4to. 

Ueb^rsicht der geologischen Yerhiiltnisse von MlUiren und osterr. Schlesien. Yoq 
Otto FaaiHaaaN von Hingknau. Wien, 1862. 8vo, pp. 82. 

Leitfaden der allgemeinen Literatui^geschichte. Fiir Lehrer und sum Selbstim- 
terrichte herausgeeeben von Dr. J. G. Th. GaAsas, KdnigL Siichs. Hofrath. Dritta 
yerbesserte Ausgabe. Leipsig: Yerlag von Gustav Gr&teer. 1861. 8vo, pp. 867. 

Blicke in das Universum, mit spedeller Besiehong auf unsere Erde. Bearbeitat 
Ton L. GausoN, Koniglich-Preuseisdiem Ingenieur-Major a. D. Mit 42 Holsschnitteo 
und 8 lUhographirten Tafeln. Neue Ausgabe. Leipsig : Yerlag von Gustav Griibner. 
8vo, pp. ^h\. 

Tropical Fibres : their Production and Economic Extraction. By £. G. Squxkb, 
formerly Minister of the United States in Central America, etc New York : Scrib- 
ner <b Co., 124 Grand st 1861. 8vo, pp. 61. 
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Etudes sur le M^tamorpliisme des Roches, par M. DsLEsas. Ouvrage Couronn6 
par TAcad^mie des Sciences. Paris: Imprimerie Imp^riale. 1861. 4to, pp. 96. 

Recherches de F Azote et des Matieres Organiques dans TEcorce Terrcatre. (Ignite.) 
Par M. Delbssr. Extracted from Anoalcs des Mines. 

Sur rUnit6 des Ph^nomdnes G^ologiques dans le Systdme Planetaire du Solett 
par M. L. SyBXANN. Extrait du Bulletin de la Soci^t^ G^ologiaue de France, 8a 
B^rie, t. xviii, p. 822, stance du 4 f^vrier 1861. Paris: Imprimeris de L. Martioat, 
Bue Mignon, 2. 1861. (Translated on p. 86, this volume.) 

On the recent discoveries of Gold iu Nova Scotia. By J. W. Dawson, LT<,D., 
F.G.S., Ac From the Canadian Naturalist and Geologist, December, 1861. 

On the Pre Carboniferous Flora of New Brunswick, Maine, and Eastern Canada. 
By J. W. Dawso.^, LL.D., F.G.S., <bc. From Canadian Naturalist for May, 1861. 

Geological Survey of Canada, Sir W. E. Logan, F.RS., Director. — ^New Spedca 
of Lower Siluriaa Fossils. By £, BiLLiNOi^ FjG.S., ^ Montreal: Joibn LoTall» 
8. Nicholas street 21st Norwaber, 1861. 
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OMoffie Pntiqiie de la Loaisiaiie. Par M. R. Thomamt. Par Hmi urn Siua- 
■URB. Tir6 de la Bibi Udit. 1861. 

Synopsis of the Mollusca of the Cretaceous Formation, ioclading the Geographical 
and Stratigrapbical Range and Synonymy. By W. M. Oabb. March, 1861. pn. 201. 

Review of Mr. Barraude on the Primordial Zone in North America, and Taconie 
System of Dr. Emmons. By T. SrcaaT Huicr. M.A., F.K.S. 

Descriptions of new Cretaceous Fossils from Texas. By B. F. SBtmAaD. From 
the Proceedings of the Boston Society of Natural History, September 4, 1861. 
Boston : Press of Geo. C. Rand A Avery. 1861. 

Contributions to PalsBontology. ContinuAtion of Appendix C. Descriptions of 
New Species of Fossils, from the Upper Uelderbeig, Hamilton And Cliemung groups, 
continued from page 109 of the Fourteenth Annual Report of the Regents of the 
University upon the State Cabinet. Albany: C. H. VanBenthuyserw 1861. 

On some of the Rocks and Fossils occurring near Fhillipsburgh, C. £. By E. 
BxLUxoa, F.G.S., of the Geological Survey of Canada. 

On the Devonian Fossils of Canada West By £. Billticos, F.G.S. Extracted 
from the Report of the Geological Survey of Canada for 1860, in preparation. 

Notes on the history of Petroleum or Rock Oil By T. StaaaY Hunt, M.A., 
F.RS., of the Geological Survey of Canada. 

Mineralogie. From Jabresbericht der Chemie, Phisik, Mineralogie und Geologia, 
f&r 1860. Oeissen, 1861. 

A Description of the Imperial State Crown, preserved in the Jewel House at the 
Tower of London. By Prof. TE.'«NAifT, tff King^s College. Read before the London 
and Middlesex Archeological Society at Islington, July 7, 1 858. 

Mineral Veins : an Enquiry into their Origin, founded on a study of the Aurifer- 
ous Quartz Veins of Australia. By Thomas Bklt. London : John Weale, High 
Holbem. Neweastle-upon-Tvne: A. Reid, 40 and 65 Pilgrim st 1861. 

Notes on the Geology of .the coast of Labrador, by OsoAa M. Lixaxa, Esq., Au- 
gust, 1860. 
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On some of the Relations of Salts of Zinc and Alumina to Soda and Potasta. 
By K N. HoasKOED. From Memoirs Am. Acad., Sept., 1860. 

On the Chroniate of Chromium, and analogous Chromates. By Frank H. Sroaxa 
and Ohas. W. Eliot. From the Proceed!^ of the American Academy of Arts 
and Sciences, Vol. V. 

On tlie Detection of Strychnia as a Poison, and the influence of Morphia in dis- 
guising the usual color-test. By John J. Rekse, M.D., of Philadelphia. 

On the Sources of the Nitrogen of Vegetation ; with special reference to the 
question whether Plants assimilate Free or Uncombined Nitrogen. By John Bkh- 
vsTt LAWia, Esq., F.RS., F.C.S.. Joseph Henry Gilbert, PhD., F.RS.. F.O.S., and 
Evan Puqh, PIlD., F.C.S. (Abstract) From the Proceedings of tlie Royal So- 
ciety of London for June 21, 1860. London: Taylor <b Francis, Red Lion Court, 
Fleet Street I860. 

Les Aurores Bor^ales. Tvr6 de la Bibl. Univ., Nov. 1859. Gendve: 1859. 

De TAurore Boreale du 29 Aout 1859. Par M. le professeur A. Da la Riys. 
Tu^ des Ar. des Sc de la Bibl. Univ.. Sept, 1859. 

Abstract of a Discussion of the Influence of the Moon on the Declination of the 
Magnetic Needle, from the observations at tho Girard College, Philadelphia, be- 
tween the years 1840 and 1845. By A. D. Bachb, Superintendent U. S. Coast Sur- 
Tey. From the Am. Jour. Sci, Jan. 1861. 

General Account of the Ref^ults uf Part II of the discussion of the Declinometer 
Observations made at the Girard College, Philadelphia, between 1840 and 1845, 
with special reference to the Solar Diurnal Variation and its Annual Inequality. 
By A. D. Bachr, Supt U. S. Coast Survey. From the Am. Jour. Sci^ March, 1861. 

Lecture on the Gulf Stream, prepared at the request of the American Associa- 
tion for tlie Advancement of Science. By A. D. Bache, Supt U. S. Coast Survey. 
From the Am. Jour. Set, Nov., 1860. 

Discussion of the Magnetic and Meteorological Observations made at the Girard 
College Observatory, Philadelphia, in 1840, 1841, 1842. 1848, 1844, and 1845. Part 
L Investigation of the Eleven Year Period in the amplitude of the Solar-diurnal 
Variation and of the Disturbances of the Magnetic Declination. By A. D. Bacbi^ 



Digitized by VjOOQ IC 



158 Miscellaneous Intelligence. 

LL.D. Smithtonian CootrilmtkMia to Knowledge. WtfhingtoD Oitj : Published bj 
the SroitbeoDian lostitutioD. November, 1869. New York: D. Appleton k Go. 

MaTHSMATIOB and ASTROIfOlCT. 

On the Qeometrical Construction of certain Onrree br Pointe. By H. A. Kkw<* 
TON. Pri>fe88or of Methetnaticii in Yale College. Math. Month., Vol. III. 

On the ITieory of the Polyedra. By the Rev. T. P. Kiasman, M.A., F.R.8., and 
Hon. member of the Literary and Philosophical Society of Manchester. 

Continuation of Account of the Comet II, 1861. By G. P. Bomd, Director of the 
Observatory of Harvard College. 

Report to the Superintendent of the United States Coast Survey on the expedi- 
tion to Labrador to observe the total eclipse of July 18, 1860, organised under act 
of Congress approved June 15, 1860. By Prof Stxphut Albxasdba, T Jf .P., of the 
College of New Jersey. 

An account of the total solar eclipse of July 18, 1860, as observed for the United 
States Coast Survey near Stellacuom, Washington Territoty. By Lient J. M. 
OiLLV>8, U. S. Navy. 

J. F. Encrb: Sur la diffi6rence de Longitnde des Observatoires de Bmzelles et de 
Berlin, d6termin6e en 1867, par des signaux galvaniques. (Traduction.) 

Natural Histort. 

Iconographie g6n6rale des Ophidiens. Par M. le Professeur Jan, Directeur da 
Mus^e de Milan. Premiere livraison. D^cembre, 1860. VI plates. 

Annals uf the Botanical Society of Canada. Vol I, Part IL From 8th March, 
1801, to 28tli March, 1861. 

Erster Bencht des Offenbacher Vcreins filr Natnrkunde iiber seine Thfttigkeit von 
seiner Qriindung am 10 M&rz, 1869, bis cum 18 Mai, 1860. Offenbach am Main: 
Druck von Kohler «b Teller. I860. 

Der Bakonverwald. Eine pflanzengeographische Skizze. Von Dr. A. KtmvxB. 

Notes on New Species of Microscopical Organisms from the Para River, South 
America. Bv Losing W. Bailet. From the Boston Jour. Nat Hist, vol vii. No. 
iii. Cambridge : H. 0. Houghton. 1861. 

Contributions to the Comparative Myology of the Chimpanxee. By Buet G. Wild- 
za. From the Host Jour. Nut Hist, vul. vil Cambridge : H. O. Houghton. 1861. 

On the Qeographical Distribution of the Genera and Species of Land Shells of 
the West India Islands, with a Catalogue of the Species of each Island. By Taot. 
Bland, F.G.S., London, Member of the Lyceum of Natural History, N. Y. ; Cor- 
responding Member of the Academy of Natural Sciences, Philad., ic. Reprinted 
from tlie Annals of tlie Lyceum of rTatural History, New Tork, Vol VII. 

Smithsonian Miscellaneous Collections. — CUssification of the Coleoptera of North 
America. Prepared for (he Smithsonian Institution, by John L. LxComti, M.D. 
Part L Washmgton: Smithsonian Institution. May, 1861. pp. 214. 

Medical. 

Report of a Committee of the Boston Society for Medical Improvementi on the 
Alleged Dangers which accompany (he Inhalation of the Vapor of Sulphuric Ether. 
Boston: David Clnpp, 834 Washington street 1861. 

The Modus Propagandi of the Human Species, physiologically explained. By 
John 0*Reillv, M.D. New Tork: Uall, Clayton <b Co., 46 Pine st 1861. 

Zeitschrifc fiir Medicin, Chirui^ie und Oeburtsh&lfe, herausgegeben von Dr. A. W. 
Varobs. Leipzig, 1861. 

MiSOBLLANCOCS. 

La Psychologic et les Sciences d'Observation. Discours proooncd a la Stance 
Publique de TAcad^mie de Stanislas, le 80 Mai, 1861. Par M. J. NigklAs, Presi- 
dent Nancj, 1861. 

The Position of our Species in the Path of its Destiny; or, the Comparative In- 
fancy of Man. and of the Earth as his Home. New York: Giarles Scriboer, 124 
Grand st; Chas. B. Richardson, Bible House, Astor Pbce. 

Extrait du Programme de la Soci6t6 Hollandaise des Sciences i Harlem, pour 
TAnn^, 1861. 

Denkrede auf Christinn Samuel Weiss. Von Dr. Carl Frixdr. Pbxl. t. MAETiiii, 
Sekret&r der mathematisch-physikalischen Classe. MUnchen, 1866. 

Denkrede auf Alexander von Humboldt. Von Carl Frixd. Phil. v. Martius, 
Sekretilr der mathem.-phys. Klasse. Miinchen, 1 860. Verlag der Ednigl Akademie. 
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Vlt PROCEBDINGS OP SOCIETIES. 
pEoa or AoAD. Nat. Sot of PniLAD. 1861, (continued from vol zzxi, p. 808.)— 
JANUARY— p. 2, Food of tbo Shad; Dr, i>i</.y.— D«;vel«»pment of fresliwater 
shelli ; Dr. ZtfioM.— 8, Description of a new 'species of Anablep?, of Qronovius • 
Theo, OiU.^^f On the classification of the Eventognathi or Cyprini, a suborder of 
Teleooephali; T. OilL^9, Note on Ants in Texiis; S. B. Buckley ^\0, DefH:rip- 
tions of new species of Scolopendra, in the collection of the Academy ; ff. C. Woodp 
/r.— 15, ObeervatKHM on Ckittns Copci, Abbott; CUob. C. Abboti.—l^, Appendix to 
the ** Monograph of the Philypni," and description of tlie genus Lembus of Qiinther; 
T. OilL—lS, Synopsis of American CreUceous Brachiopoda; W. M. &a6A.— KEB- 
BUART.— St, Geological formations of the Far West, with reference to the iden- 
tity of Orypkaa PUcheri with Marcou's G. dlla/ata var. Tucumcarii; W. M. Oabb, 
»-22, On a sadden fall of temperature experienced at Mohawk, N. Y. ; Dr. Lewi$, 
»-25. Synonymy of the Cyclades, a family of Acephalous MoUw^ca. Part 2 ; Trnn- 
pie Prim$, — 88, Synopsis of the Subfiimily of Clupeinse, with descriptions of new 
genera; T.GUL — 88, Descriptions of twenty-five new species of Unionidas from 
Geoiigia, Alabama^ Missi8sippi,'Tenne88ee and Florida; / Lea. — 41, Descriptions of 
new recent ^Us ftx>m the coast of South Carolina; JSdmutid JiaveneL'^44^ Synop- 
sis of the Subfamily of Percina ; 7. (?i//.— 62, Synopsis generum Rhy ptici et affin- 
ium ; T. ^t//.— 64, Descriptions of new species of Scliixufitoma, Anculosa and Li* 
thasia; /. Zm, — 66, Description of a new species of Neritina, from Coosa River, 
Alabama; /.Ze&— 66, Descriptions of two new species of Anodonte, from Arctic 
America; Z Zeo.— MARCH.— 67, On the habits and growth of Unionidn; J)r, 
Lewi$, of Mohawk, N. Y.— 68, Remarks on a species of Oi^morus taken in the 
Sdiuylkill, below Falrmount Dam ; Thad. Karris. — 69, Descriptions of twelve new 
species of Uniones, from Alabama; I. Zea.— 61, Notes on new and rare species of 
Diatomacess of the United States seaboard, with two plates; F. W.Lewis. — 71, 
aeparate paging 1-68, Catalogue of the Fishes of the eastern coast of North Amer- 
ica, from Greenland to Georgia ; T. OilL—IZ, On a new species of Goose from Arc- 
tic America; Mr. Oassin. — APRIL.— 78, On certain required changes in the no- 
menclature of the Reptiles; K D. Coj^e.— 76, On two genera of Reptilia not pre- 
TioQslj known ; B. D. Cope.^^*!*!, On several new generic types of fishes contained in 
the museum of the Smitnsonian Institution ; T. (j^7/.— 79, Ke vision of the genera of 
North American Sd^eninn; T. GilL—S^, On the Liostomion; T. Gill.'-9Z, On the 
identity of the genera Neomsenis of Girard, and Lutjanus of Bloch ; 7! &///.— 96, 
Notes on the habits of Aphredoderus Snyanus; C. C. Abbott. — 96, Description of a 
new genus (Strephobasis) of tho family MelanidsB, and three new species ; Z Lea.— 
97, On the nuurine shells brought by Mr. Drexler from Hudson's Bay, and on the oc- 
currence of a Pleistocene deposit on the southern shore of James' Bay; W, Stimjh 
son.-— MAY.— 98, On two new species of marine fishes; 7! Gill. — 100, On the Hap- 
Ibidonotin«; T. Gill.'—lOt, On the genus Anisotremus, Gill; T. Gill.^lOS, Synop- 
tb of the IJranoecopoids ; T. 6^.-117, Descriptions of forty-nine new species of 
the genus Melania; Z Zax.— JUNE.— 124, Two of the young of the Kalemys Muk' 
lenbwr^i, exhibited by Mr. J^hiim.- 126, Descriptions of new species of Cyrena, 
Corbicula and Sphierium ; T. Prime. — 128, Descriptions of new Palseoxoic fossils 
from lUinoit and Iowa; F. B, Meek and A. H. ITor/A^n.— 148, Descriptions of new 
fossil MoUuaca, from the Cretaceous formation at Haddonficld, New Jersey ; Z Le<L 
—JULY. — 160, On the sex of Cynipidae; Baron Osten 5acifc«i.— 168, Description of 
a new species of the genus Pitta; D. G.Elliot. — 164, On Cyprinus Corporalis, 
Mitch., referring it to the genus Semotilus, Rafinesque ; C. C. Abbott,-'\6t, Descrip- 
tions of new Pteropine Sits from Africa; Harrison Allen.'^lfiO, Descriptions of 
certain species of Dmmal Lepidoptera, found within the limits of the United Statet 
and of British America; TTm. Jf. Edioards.'^'iM, Notes on some genera of Fishes 
of the western coast of North America; T. Gill. — 168, On a new type of Anlosto- 
matoids, found In Washington Territory; T. 9i//.— 170, A monograph of the Trin- 

Se of North America; Flliott Cou«<.— AUGUST.— 206, On three new forms of 
ttlesnakes; Bobert Kennieott. — 208, Notes and descriptions of Anoles; E, D, 
(7o^.— 216, Notes on the Ornithology of Labrador; Elliott 6'oMe«.— SEPTEMBER. 
—268, On the genus Podothecus; T. Gill. — S61, Description of a new generic type 
of Blennoids; T. Ci//.— 268, Monograph of the TridigiUte Uraniscopoids ; T. Gill. 
—271, SvDopsis of the Polynematoids; T. Gill — 282, Homoptera of the North Pa- 
ei6^ Exploring Expedition under Com'n. Rodgers and Ringgold ; P. R, Uhler,^29i, 
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Descriptions of four ^cies of Hemiptera collected by the N.W. Bonndanr Saircy ; 
P. JL l7Afor.--286, Rectificsition of tlie paper upm the Hemiptera of the Worth Pa- 
cific Expedition; P. IL Uhhr. — 287. Descript ions of Nine North American Lim- 
nobiacese; Baron R. OHenSacken. — 292, Omtributions to the Obhiology of Lower 
Cahfomia, Mexico and Centnil America; E. 1). Cope.—ZO^, List of the Mollusca 
inhabiting the neii?hborhood of Philadelphia; VT. 3f. (7a^— OCTOBER.— 312, De- 
scription of a new ftpeciea of the genus Tlielyphonus ; Horatio C. Wood^ ./r.— 812, 
On the Reptilia of Sombrero and Bermuda; KD. Co/)«.— 814, Description of a new 
species of Rodent of the genus Spermophilu^ from Texas; J, H, Slack, — 814, De- 
scriptions of new Cretaceous fossils collected by the Northwestern Boundary Com- 
minoion, on VancouTer and Sucia Islandii; F, B, J/wifc.— 818, Description of new 
species of Cretaceous fowils from New Jersey. AUbania and Mississippi; W. AC 
(7a66.— 880, Catalogue of land and freshwater univalve Mollusks collected in British 
America by Messrs. Ross, Kennicott and Drexler, and deposited in the SmithsoDian 
Collection ; W. G. ^ttiw<y.— 881, Notes on the Terrestrial Mollusks of the Peninsula 
of California ; W, O. Binney. — 833, Description of two new species of Helix ; A. 
D. J^roiwi.— NOVEMBER— 885. Notes on the Coleopterous Fauna of Lower Cali- 
fornia; John L. LeConte. — 888, New species of Coleoptera inhabiting the Pacific 
district of the United States ; John L. JLeConie.'^Sb9, Description of a new Mexi- 
can Bat; Harrison Allen. — 861, Note on the Bartram Oak (Quereun heterophylla); 
8. B. BuckUtf. — Description of a new species of North American Grouse ; deorg^ 
Buckley, — 868, Notes on Cietaceous Fossils with descriptions of a few additional 
new sptfcies; IF. Jf. Oabb. — 867, Descriptions of new species of American Tertiary 
Fossils and a new Carboniferous Cephalopod from Texas ; W. M. ^a66.— 872, Notes 
on certain Decapod Crustacea; Wm, Stimpion.^^Z'lZ, A Monograph of the genus 
iEgiothus, with descriptions of new species; Elliott Couea. 

PaooREDiNos Boston Soa Nat. Hi^t. (continued from p. 810, vol. zzzi) 1861« 
Vol viiL — MARCH.--1, On the supposed identity of tlie Paradoxides Harlani, 
Green, with tlie Paradoxides spinosus, Boeck ; Albert Ordway, — 6, On the Occur- 
rence of other Fossil Forms at Braintree, Mass.; Albert Ordway.^^^^ On the genus 
Raphidophora, Serville ; with descriptions of four species from the Caves of Ken- 
tucxy, and from the Pacific Coast; Samuel H. Scudaer, — 14, Descriptions of Shells 
collected by the North Pacific Exploring Expedition ; A, A, Oould, (continued)— 
APRIL.— 40, Observations of the genus CoUus, and descriptions of two new spe- 
des (abridged from the forthcoming Report of Capt J. H. Simpson) ; Theodore (HIL 
— 13, Description of a new species of the genus Tigoma of Girard (abridged from 
fbe forthcoming Report of Capt. J. H. Simpson); T. (?t7/.— Descriptions of new 
species of Pimelodinse (abridged from the forthcoming Report of Capt J. H. Simp- 
son); T. 0Ul.^'i6, Synopsis of the genera of the sub-mmily of rimelodime; T, 
Gill. — 56, Catalogue of the Mineralogical si)ecies Allanite ; Wm. Shartwood, (with 
an analysis of the Allanite from Franklin, N. J., by 7! 8. Hunt.) — 58, Discussion on 
the Primordial Fauna in Mat saclmsetts, Vermont, New York, Ac ; J, Marcou and 
Agaatiz.'^Of Limiting depth for oceanic species ; discussed by Marcou, Goulds and 
AgoMit.'-'tl, Catalogue of the Marine Shells of Nova Scotia ; T. R. Willi*, of 
Halifax.— 62, On the occurrence of Massive Datholite in the mines of Lake Supe- 
rior ; A. A. Hayes.—K AY. ^-^6, Remarks on some of the Birds that breed in the 
Gulf of St. Lawrence; Henry Bryant.^^lb, Descriptions of new Ophiuridie; Theo' 
dore Zyman.'^SQ, Notes on the Cretaceous and Carboniferous rocks of Texas ; J, 
Marcoik — 100, Examination of a specimen of Ichthin ; B, J. Jeffriet. — On the rate 
of increase and other clmracters of freshwater shells, Unios; Frof. Agauiz.'^XOi, 
Rock borinscs bv Saxicava rttgosa ; discussed by Jackson, Agawiz, Wipnan and Btth 
rer. — 103, On the respiration of the Fishes of the Blenny family and g^nm pholis ; 
Dr, Kneeland — An account of a monstrosity; The President. — 105, Micro* Photo- 
graphy, or the Photographic Delineation of Microscopic Objects ; A. M. Eaton, of 
Providence, read by X. W. Bailey. — 107, Remarks on the variations of plumage in 
Buteo borealis, Auct, and B*Ueo Harlani, Aud.? Henry Bryant. — JUNE.— 119, 
Organisms found in the Mud from the bottom of Mystic Pond» Medford, near Bos- 
ton; R.C. Greenleaf Hiid Chas. S'odder. — 122, Notes on the described species of 
Holr^noti, found on the western coast of North America; A, Agatsht.'^fU LY. — 
134, Monograph of the genus Catarractes, Moehring; Henrj/ J?ryan<.— AUGUST. 
—145, On the Red Zinc of New Jersey; F. Alger. — 146, Notice of a munificent 
donation to the B. S. N. H. by Dr. W. J. Walker; The Prendetit,— 160, Catalogue 
of several genera of the Tenthredinidie in the United States ; Edward Norton, 

(7*0 be continued.} 
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AkT- XVn.— il Sketch of the History of Conchology in the United 

States.* 

The hiatory of Conchology in America is necessarily brief-— 
yet it is adorned with names which compare favorably with 
those of any of its cultivators in the old world. Indeed, where- 
ever Conchology is studied, the works of Say, Lea, Conrad, the 
Binneys, Adams, (Jould, and numerous other of our authors, are 
referred to as standard authorities. With so much persever- 
ance and skill have our Concholog|ists worked up certain genera 
of shells, that almost all new species in those genera, are placed 
in their hands for determination and description. 

In the earlier yeare of our scientific history there were almost 
. no libraries, authentically named specimens, or well informed nat- 
uralists in America ; hence the student was compelled to rely 
entirely upon himself; and his descriptions, published necessa- 
rily in an obscure manner, were inaccessible to, or generallv neg- 
lected, or entirely unnoticed by Europeans, who continually re- 
described the same species under different names, without regard 
to the prior claims of American authors, and frequently without 
the slightest attempt to study out their writings.! It was during 
these years of neglect that the science of Conchology was first 
cultivated in this country. Its votaries were men wnose whole 

* liUt of American writers on Reoent Gondiologj. WHb the Titles of their 
Memoirs and dates of pnUication. By Gkaob W. Teton, Jr., Member of the Acad- 
emy of Natural Sciences of Philadelphia. Syo. 68 pp. Baillidre ; New York, Lon- 
don, Paris and Madrid. 1861. 

t See the chapter **Ofth€ igtiaranee and neglect o/Ameriean Labcrt in Zoology, 
ezkibiied bg European ffatwnuitte!* Binney's TerrMtrial MoUnsks, i, p. 66, 

Am. JotTB. Sci.-^ic<nn> Snuis, Vol. XXXm, No. M.— Mabcb, 1863. 
31 
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hearts were in their work, and they were continually urged by 
a noble ambition to new discoveries and achievements. 

It must be acknowledged that notwithstanding adverse cir- 
cumstances, the field was inviting to our naturalists ; they were 
working in a new world, a vast continent whose varied and pro- 
lific natural objects, scattered as they were, over the broad ex- 
panse, from the ice-bound confines of the polar sea to the tropi- 
cal regions of South America, had rarely or never met the eyes 
of civilized man. The abundance of material to be worked up, 
must in itself have proved a ^reat inducement to commence the 
study of Conchology : in which even at the present time, there 
is vastly more yet to oe elucidated in the United States than in 
Europe. 

C. A. Le Sueur, a native of France, who resided for some 
years in Philadelphia, where he published numerous papers on 
Ichthyology and other branches of Natural Science, is tne author 
of the first article on Mollusca published in America. Mr. 
Le Sueur's paper, which was printed in the first number of the 
Journal of the Academy of Natural Sciences of Philadelphia 
(May, 1817), is entitled "Description of six new species of Firola, 
observed in the Mediterranean Sea by Messrs. Le Sueur and P^ 
ron in the months of March and April, 1809." It is illustrated. 
Mr. Le Sueur followed this at short intervals, with descriptions 
of various new species of Cephalopoda ajdd Pten^poda, all in the 
same Journal. 

Thomas Say. Li the same number of the Journal of the 
Academy which contains Le Sueur's first paper, md of equal 
date with it, is the first ooncbologieal paper oy Say, the greatest 
of our earlier naturalists — a man who, without the advantage of 
a liberal education or the means which have since been brought 
into the study of natural history, made for himself an undying 
reputation in almost every branch. With a quick eye for distin- 
guishing differences, and a remarkably sound judgment of their 
proper values, most of his descriptions are models of accuracy 
combined with brevity. Very few of bis species have been set 
aside. Mr. Sav had also the merit of appending to most of his 
descriptions of species, their prominent distinctive characters 
from nearly allied forms — a very important part of a natural 
history description, too generally neglected. Mr. Say's principal 
writings on Conchology consist of— 

1. Ten articles in the Journal of the Academy of Nat Scieticefli vols, 
i, ii, iv, and v, (1817-1826) describiDg a very large proportion of the 
marine shells of our AtUntio coast, a minority of the Helloes of the Mid- 
dle States, together with many from the South and West, and many fresh 
water species. 

2. Article " Concholo^" in Nicholson^s Encyclopedia, American edi- 
tions. Published also separately, with the title ** Descriptioiit of the land 
and fresh water shells of the United Sutes." Philadelphia, 1818. 
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8. Kamerons defioriptions of teireitrial and flutiatile shells in the 
** Disseminator,'* a weekly paper pubh'shed at New Uarmotiy, Ind., (1829- 
18S1). These were subsequently issued iu pamphlet New Harmony, 
Ind. pp.26. 1841. 

4. A short paper in the Transylvania Journal of Medicine. Lexing- 
ton, Ey., 1632, (included in the last named pamphlet). 

5. An Appendix to the Narrative of Long^s Expedition to Lake Win- 
nepeg, containing descriptions of Mollnsca, &c, ; published in 1824. 

6. American Gonchology ; or " Descriptions of the Shells of North 
America." Issued in 6 numbers, 8vo, with sixty colored plates. New 
Harmony, Ind., 1830-4. A 7 th (posthumous) number has been pub- 
lished by Mrs. Say. 

The '* American Gonchology" contains a larjge number of our 
common Mollusca, of which very many are either nowhere else 
figured, or only in expensive monographs. The descriptions 
are very full and accurate, and the plates characteristic, though 
not well finished. 

In the above publications Mr. Say has introduced one hun- 
dred marine, one hundred fiuviatile, and seventy*five terrestrial 
species. A large number of types of these, labelled by the 
author, are preserved in the Collection of the Academy of Kat 
Sciences at Philadelphia. 

The demand for the " American Gonchology," and other pa- 
pers long out of print, had become so great, as to induce, in 
1858, their republication, with colored plates, as the " Complete 
writings of Thomas Say, on the Gonchology of the United 
States. This work is ably edited by Wm. Q. Binney, who has 
revised the nomenclature of the genera and species, and added 
many valuable notes. 

G. S. Bafinesque, added to his other attainments in Natu- 
ral Science, a considerable knowledge of Gonchology ; and he 
pursued its study with ^eat ardor alter his arrival in this coun- 
try. Unfortunately, his earlier descriptions are too short and 
indefinite, and nearly all of his figures are too rude, for satisfac- 
tory recognition ; later, his love of fame and insatiable species- 
monmy induced him to mingle these with descriptions of objects 
which never existed; and finally, we are compelled to believe, 
that be put full confidence himself in the existence of these im- 
aginarv objects, as the dark cloud settled on his mind, which 
made him in fact a mad naturalist During this period Bafin- 
esque frequently redescribed his own species under diflferent 
names, and ignored entirely the works or other American natu- 
ralists, appropriating their species with an audacity which can 
only be excused by charitably conceding his mental aberration. 

Under these perplexing circumstance most of our Gonchol- 
o^ts, after vainlv endeavoring to identify his descriptions, have 
discanled them almost entirely. The following are Mr. Bafin- 
esque's principal publications, referring to our Mollusca : 
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*' DiBCOveries in Natural History made during a Journey through the 
Western Region of the United States.^' Published in the American 
Monthly Magazine and Critical Review, vols, iii and iv. New York, 
1818-19. 

"Prodrome de 70 nouveaux Genres d'Animaux d'Amerique, durant 
I'Ann^e, 1818." In the Journal de Physique^ Paris, Juin, 1819. 

" Monographic des Coquilles Bivalves Fluviatiles de la Riviere Ohio, 
contenant douze Genres et soixante huit Esp^ces." In Annates OSnirales 
des Sc, Physiques^ Tome iii. Bruxelles, Sept 1820. 

C. A. PouLSOK, of Philadelphia, in 1832, translated this last pa- 
per of Bafinesque's and published it in a small volume entitled : 

" Monograph of the hivalve fluviatile Shells of the River Ohio." 

D. H. Barnes was the next American writer on Shells. He 
published in this Journal ([1], vi, No. 1, 1828,) an important 
paper " On the genera Unio and Alasmodonta, with introauctory 
remarks." This article, which contains descriptions of several 
supposed new species, bears evidence of considerable knowledge 
of the Naiades. Some of his species were, however, anticipated 
by Lamarck, who became early acquainted with a number of 
our Uniones. 

In vol. xiii, of this Journal, Mr. Barnes made a reclamation 
of his species of Naiades. He also contributed a paper describ- 
ing five new species of Chiton in vol. vii, No. 1. 1824. Mr, 
Barnes was one of the earliest contributors to the " Annals" of 
the New York Lyceum of Natural History, of which Society lie 
was an efl&cient member. He published three papers in the first 
and second volumes of the Annals, 1824-28. He was accident- 
ally killed, Oct. 27, 1828. 

Dr. Jacob Gbeen (deceased) was one of the earliest workers 
in this department of Natural Science. The foUowinff papers by 
Dr. Green are in the Contributions to the Maclurian Lyceum : 

1. '* Description of Helix PeDnsylvanicus." Note to a Memoir on Sal- 
amander, p. 8. Read Oct 23, 1826. 

2. *' Some Remarks on the Unios of the United States.^ Read April 
23, 182Y. 

8. " Description of two new species of Achatina from the Sandwich 
Islands." Read May 14, 182Y. 

4. "Remarks on Achatina Stewartii.** Read Sept. 2Y, 1828. 

His papers in the Transactions of the Albany Institute con- 
sist of — 

1. "Monograph of the Cones of North America, including three new 
species." 

2. "The Delia of the United States," and 

3. " Notes on AmericaD Shells figured in the Supplement to the Index 
Testaceologicus." All read June Y, 1880. 

He also contributed papers at various times to Doughty's Cabi- 
net of Natural History. V ols. i, ii, iii Philadelphia, 1880-88. 
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Dr. S. P. BiLDRETH, of Marietta, Obio, a well known oontrib* 
utor in other departments to this Journal, published in the first 
series, vol. xiv, 1828, an interesting paper on the shells inhabit- 
ing the vicinity of that town. 

Isaac Lba, President of the Academy of Natural Sciences, 
contributed his first paper on C!onchology to the Philadelphia 
Philosophical Transactions, voL iii, 1828 ; and from that date 
to the present time, a period of thirty-four years, he has given 
unceasing attention to the science, and particularly to his chosen 
speciality, the Naiades, with whose history he has become per- 
fectly identified, having described five-sixths of all the recent 
species published. 

There are but few authors who have so patiently, indefetigably 
and successfully, worked up the subject of their studies as Mr. 
Lea. He has contributed two hundred papers to the Proceedings 
of the Academy, and of the Philosopnical Sodetj, describing 
about 550 species of Naiades, 400 species of Melanians and other 
firesh water shells, and 60 species of Terrestrial shells. 

These papers are elaborated in the Transactions of the Philo- 
sophical Society, and Journal of the Academy of Natural Sci- 
ences, 2d series, and are illustrated by excellent figures, many of 
them colored. 

They have also been issued in eight qtuxrto volumes^ containing 
in all 850 pp. and 198 plates, as follows: 
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Mr. Lea has also published three editions of his *' Synopsis of 
the Family of Nidades,^ a work containing a list of the species 
and their synonymy ; the shells being grouped according to ob- 
vious external cnaracters, in order to facilitate their determina- 
tion. There is also a table of geographical distribution, and a 
very ftill index and bibliography of the subject; making the 
book an indispensable aid to those studying this interesting &m- 
ily of shells. 

The third edition of the Synopsis was issued in 1852. (4to, 
pp. 88.) Since that time many new species of Naiades have 
been described, rendering a new edition necessary ; and on tiiis 
useful work, Mr. Lea is now engaged. 

He has also attentively stucued the Melanians of America, 
besides describing many exotic species for the Zoological Pro- 
ceedings, London, 1860. 
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His last paper in the Proceedings of the Academy contaiDS 
diagnoses of forty-nine new species of these shells, from Ala- 
bama. Mr. Lea is still actively engaged in his favorite pursuits, 
and we may expect many able papers yet from his hands. We 
hope that be will find leisure to monograph the Naiades, with 
the same fulness of description and excellence of illustration, 
which distinguishes Binney s Terrestrial Mollusks. Such a work 
would be the crowning glory of a life nobly and usefully spent 
in the pursuit of science. 

T. A. Conrad, the eminent geologist, in the same year in 
which Mr. Lea printed his first article on the Itaiades, gave to the 
world through the Journal of the Philadelphia Academy, (Ist 
ser., vol. vi, p. 205 : Aug. 1880,) an article on the Geology of 
Maryland, containing a list of recent shells of the coast of that 
State. This was followed, all through the first series of the same 
Journal bv papers on recent and fossil moUusca. The most im- 
portant of these is one containing " Descriptions of new Marine 
Shells from Upoer California," vol. vii; 1837. This article gives 
descriptions ana figures of eighty species. In the second series of 
that Journal are several papers, by this author, on marine and 
fluviatile mollusca. Several of them are beautifully illustrated. 
A noticeable article is the " Mono^ph of the genus Argonauta, 
with descriptions of five new species;" voL ii, p. 831 : 1854. 

Mr. Conrad has also contributed to this Journal for a period 
of over twenty years, and to the Proceedings of the Academv 
of Natural Sciences. His most important paper in the Proceed- 
ings is an able " Synopsis of the Family of Naiades of North 
America." Unfortunately, the author, with a sincere desire to 
do justice to Bafinesque, has preferred the doubtful identifica- 
tion of many of his obscure species, to the well characterized 
descriptions of Lea and others ; thus placing as svnonyms spe- 
cific names which will always stand good among the majority of 
Conchologists. 

Mr. Conrad also did an unintentional injustice to Mr. Lea, by 
a want of care in affixing dates of publication to several species. 
The errors in these dates were however corrected by Mr. Lea, a 
short time afterwards, in the Proceedings of the Academy for 
the same year. On the other hand, the " Synopsis" establishes 
the priority of Mr. Conrad's description of several southern spe- 
cies of Naiades, over those of Mr. Lea. It is worthy of remark, 
that Say, Conrad, and Dr. Jay, each of whom retain a number 
of Kafinesque's names, and who by long study of this family 
should be considered competent to make a final determination of 
the validity of his species, have difiered greatly in their conclu- 
sions. Messrs. Say and Conrad have several times changed their 
opinion of the species intended by Bafinesque's descriptions. 
lUfinesque deposited in the cabinet of his fidend, C. A. Poulson, 
Esq., of Philadelphia, a collection of Naiades, and named th^m ; 
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but this was years after the publication of his papers, and mean- 
while he had evidently forgotten many of the cnaracters of bis 
own species; those who have worked most ardently in his cause, 
are therefore oompelled to declare that they are unable to recon- 
cile some of his descriptions with Mr. Poulson's shells bearing 
the same names. 

Mr. Conrad has described the shells collected by Lieut Lynch 's 
Dead Sea Expedition, and he also edited Part 7th (posthumous) 
of Say's American Conchology. 

We have purposely left till the last, in order to bring them to- 
gether, Mr. Conrad's most important publications — three of the 
most useful volumes on Concnology issued in America. They 
are all out of print, and are highly valued by those fi>rtunate 
enough to possess copies. They consist of—- 

1« ** American Marine Conchology.'' Philadelphia, 1881. 17 oolored 
plates. 870, pp. 12. 

This volume contains descriptions and figures of many of our 
common coast shells. The species, however, are diflferent from 
those contained in the ''American Conchology" of Thomas Say. 

2. '^ New fresh water shells of the United States, with colored illustra- 
tions, and a monograph of the genus Anculotus, Sai/. Also, a Synop- 
sis of the North American Naiades." lOmo, pp. 76. Philad. 1834. 

This little volume contains descriptions of many new species 
of Uniones and Melanians collected by the author, in the Ala- 
bama River, &c. The book is poorly printed and illustrated, 
but iU contents are very valuable. 

8. ^MoiK^rraph of the Family UnionidsB, or Naiades of Lamarck, of 
North America.^ Issued in 12 8vo numbers, 1885-88, and illustrated by 
colored plates. 

This is Mr. Conrad's most elaborate work. Its great value 
consists in its illustrations of our most common and best known 
species, but which are nowhere else figured in American publi- 
cations. Mr. Conrad may be considered, next to Lea, the bc^t 
informed of living men, on our Uniones. Although he early 
chose Geology as bis life-time study, he has nevertheless ma<fe 
for himself a reputation in recent donchology. 

Mr. Conrad's descriptions, unfortunately, are generally quite 
too brie^ and bear evidence in many instances of haste or care- 
lessness in their composition ; being sometimes so devoid of 
characters, that the species would be totally unrecognizable were 
it not for the accompanying plates. 

Amos Binnby. w hile Lea and Conrad worthily succeeded 
Say, in the investigation of the American Uniones, the late Dr. 
Amos Binney, of Soston, continued the labors of our first great 
zoologist among the Terrestrial Gasteropoda of this country. 
To the studf of these interesting, shells he devoted the leisure 
moments or his active life, for many years; and in his '^Terres- 
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trial MoUusks of the United States/' he has left us a noble monti- 
ment of his love of the science. 

Dr. Binney became early identified with the progress of Con- 
chological science in America ; he was one of the founders of the 
Boston Society of Natural History, and became its bresident 
He traveled much, in the cause of science, and made large col- 
lections ; and being a man of wealth, he employed much of his 
means in the accumulation of a library on Conchology, which, 
at the time of his death, was unequallea in America. 

Dr. Binner was not only a student, but a passionate lover of 
nature, and his more elaborate papers show that he possessed a 
genuine love of his subject, which carried him much farther 
tnan the mere details of scientific description, into the investiga- 
tion of the habits and mode of life of the Terrestrial MoUusca. 

Dr. Binney's published papers consist of five articles in the 
Proceeding^ ana five in the tfoumal of the Boston Society of Nat 
History. The most unportant of these is, *' A monograph of the 
Helices inhabiting the United States.'' This elaborate and excel- 
lently illustrated paper appeared in several successive numbers of 
that Journal, and was afterwards expanded into a separate work, 
entitled " The Terrestrial air-breathing Mollusks oi the United 
States," &c. This work occupied several years of its author's life, 
in its preparation, and dying before its completion, his will was 
found to contain liberal provisions for the continuation and pub- 
lication of the work in expensive and magnificent style. At the 
request of the executors. Dr. A. A. Gould assumed and excellenfly 
fulfilled the task of arranging the material, completing the de- 
scriptions, and editing the work; which was soon completed so far 
as to permit the publication of the two volumes of text, in 1851 ; 
but so many delays occurred in the production of the magnifi- 
cent plates, that the third volume did not appear until 1869. 
The large sum of ten thousand dollars was expended on tiie 
four hundred copies issued of this wolendid wort, which were 
given away^ an offering for science ; all the prominent CJonchol- 
ogists and scientific libraries here and in Europe receiving copies. 
They are the best epitaph of their lamented author, and will 
keep his memory green in the hearts of men, long after the sto- 
ried marble shall have crumbled to the earth. 

At Dr. Binney's death, his collection of Terrestrial MoUusks, 
and library, came into the possession of his son, W. Q-. Binney, 
who has happily inherited and well sustains his fether's love for 
their study. 

Joseph G. Totten, Q-en. U. S. Top. Engineers, is one of the 
oldest cultivators of the science. Many years ago, he made him- 
self acquainted with the marine MoUusca of the New England 
States, and was one of the first to dredge and describe new spe- 
cies from that rerion. He coiHributed two papers to this Jour- 
nal, [1], xxvi and xxviii, 1884-6. 
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J. P. CouTHiTOY, a Conchologist of conmderable reputation, 
described a large number of our shells, principally marine, in 
the Boston Journal and in this Journal, 18S8-9. He accompa- 
nied Wilkes' Exploring Expedition, as Conchologist^ collectmg 
large numbers of Molluscous animals and their shells. Man^ 
of the species contained in Dr. Gould's MoUusca of the Expedi- 
tion, are described by him. 

JoHK Glabkson Jay, M.D., of Mamaroneck, Westchester Ga, 
N. Y., has amassed a yery large and yaluable collection of shells ; 
of which he has published seyeral catalogues. The first edition 
was issued in I806 ; second edition in 1886, with descriptions of 
new shells ; third edition, 4to, 1839, with descriptions of new 
shells — ^illustrated with ten colored plates ; fourth edition, 1860, 
4to, containing 10,874 species, with a supplement (1852) contain- 
ing 191 additional names. 

These catalogues are arranged on the Lamarckian system. 
As all the synonyms are giyen oesides the correct specific names, 
and references constantly made to figures and descriptions, this 
catalogue, (4th edit) embracing as it does, so large a proportion 
of all the known species of shells, is inyaluable as a work of 
reference, or as a guide to the formation of cabinets, and the ex- 
change or cataloguing of specimens. The amount of labor on 
the last edition of this woi^k must haye been immense ; the list 
extending to 480 pages and embracing 40,000 names, indudipff 
aynonyms; each accompanied by a reference to a figure and 
description. This coula not be accomplished without years of 
preparatory study, and a familiar knowledge of all existing au- 
thorities on the subject 

Exception has been frequently taken to portions of Dr. Jay's 
Synonymy. To expect perfection throughout so extensiye a 
subject would be to look for impossibilities— but Dr. Jay has 
certainly a claim to be heard in this matter. With a magnificent 
collection of authentic specimens, embracing in many cases nu- 
merous yarieties, and possessing, besides, a yery complete library 
of works on Gonchology, his deliberate conclusions certainly 
should haye great weight among naturalists. 

J. P. Ktrtland, M.D., of Ohio, a zealous naturalist, has giyen 
considerable attention to the study of the MoUusca of his State. 
Various articles firom his pen, relating to the Naiades, &c., are 
contained in this Journal for 1834, '37, ^40. 

Dr. Elirtland also giyes a list of shells, in his Zoological Report 
of the State of Ohio. His latest publication on Gonchology is a 
paper read before the American Association for the Adyancement 
of Science, in 1851, and published in their Proceedings for that 
year. It is entitled, " Bemarks on the sexes and habits of some 
of the acephalous Biyalye Mollusca." g 

▲k. Joum. BoL^^moom BmkoMj yoL. XXXm, Na 9S.^Mabob, 1860. 
23 
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Ohables B. Adams (deceased 1851) was one of the most in- 
defatigable and accurate of our Concnologists. His published 
papers, in thirteen years, amounted to about sixty, containing 
descriptions of 700 species of shells. 

Of these articles, nine were printed in this Journal, six in the 
Boston Proceedings and Journal, four in the Proceedings of the 
American Association, and nine in the New York Lyceum An- 
nals. The most important are — 

^ Descriptions of new species of shells.'* This Journal, [1], vol. zxxiz, 
1840. 

" Catalogue of the Mollusca of Middlebury, Vt, and vicinity ; with ob- 
serrations. This Journal, vol, xl, 1841. 

" Description of twenty-five new species of New England shells.'' Best. 
Free., ii, 1844-5. This was written in conjunction with Dr. Migfaels. 

" Specierum Novarum Conchyliorum in Jamaica repertorum, Synopsis.'' 
Best rroc., ii, Jan. 1, 1845. 

^Descriptions of new species of marine shells of New England^" 
Best Journ., ii, 1840. 

" On the nature and origin of the species of Testaceous Mollusca in the 
Island of Jamaica." Proc American Assoc, iv, 1851. 

Deecriptions of a great number of Jamaica Shells, in the Lyceum An- 
nals, 1850-1. 

'^Catalogue of shells collected at Panama." Annals Lyceum, 1852; 
also published separately in a thick 8vo volume. 

^ Mollusca," in Thompson's History of Vermont ; also issued in a 
pamphlet, 20 pp. 

Two small quarto tracts containing monographs of the genera Stoastoma 
and Vitrinella. 

'* Contributions to Conchology." 8vo, 258 pp. Issued in twelve num- 
bers, from 1849 to 1852. 

The study of the Mollusca of Jamaica occupied Prof. Adams' 
principal attention, and he was eminently successful in his re- 
searches among them. 

Prof Adams described numerous new species among the shells 
collected by him at Panama. The number of Jamaica shells 
that ho has described is also very large — namely, 260 terrestrial, 
20 fluviatile, and 200 marine species. 

Prof. Adams also gave much attention to the habits and geo- 
^aphical distribution of these shells, and has illustrated the sub- 
ject in several able papers. The large collections made by Prof. 
Adams at Panama and Jamaica, were properly named, ana a full 
series placed in the Cabinet at Amherst College ; the remainder 
were oflfered for sale by the trustees of the College, on whose 
account he visited those regions. A very large number of speci- 
mens were thus distributed among the lovers of the science in 
America and £uro]^e, so that many private cabinets contain good 
collections of them. 
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Tho descriptions^ of this author, are very minutely aocnrate, 
dwelling on every slight peculiarity of the shell before him : 
hence, a number of his species have proved to be merely well 
marked varieties, undue importance being attached to idl their 
minor difTerences. 

The writings of Prof. Adams are, however, very valuable, as 
they are distinguished by their marked ability, and fill up a ^p 
in the history of American Mollusca ; no other author havmg 
described any considerable number of the shells of Jamaica — 
an island which contains an almost isolated molluscous fauna — 
very few only of its species being common to the other islands. 

Augustus A. (Jould, M.D., of Boston, is one of our most 
voluminous writers on Conchology, his papers covering almost 
the entire ran^e of the science. 

His first publication was a translation of the generic descrip* 
tions by Lamarck, entitled, " Lamarck's Genera of Shells ; with 
a catalogue of species." (Boston, 1888.) He has since that time 
had the good fortune to be connected with some of the most 
elaborate works on the subject, published in America. 

Dr. Gould contributed several short papers to this Journal, in 
1840 and 1848 ; and he has also a paper in the London Zoology 
ical Proceedings for 1867, " On the Nautilus umbilicatus of Lis- 
ter." With these exceptions, the whole of his shorter papers 
have appeared in the JBoston Journal and Proceedings. The 
Journal contains : — 

^ A monomph of the species of Pupa found in the United States.^ 
^ Descriptions of shells from the Gulf of California, and the Pacific 
Coasts of Mexico and California.^' 
Also, articles describing shells from Burmah, Cuba, and Africa. 

The contributions of Dr. Gould to the Boston Proceedings 
number over forty, and embrace descriptions of terrestrial, flu- 
viatile and marine species from all parts of the United States, 
Burmah, Liberia, Sandwich Islands and Brazil ; those of Wilkes' 
U. S. Exploring Expedition, and the North Pacific Exploring 
Expedition. Besides these. Dr. Gould's " Bemarks" made before 
the Boston Society, and published in their Proceedings, embrace 
a running commentary on recent publications, criticisms of new 
species, details of the habits and anatomy of the Mollusca, and 
many other interesting subjects. 

The paoer "On the shells collected by Wilkes' TJ. S. Explor- 
ing Expedition," contains short descriptions of the hundreds of 
species which have since been published in complete and beau- 
t^ul style, as a Government Eeport 

The plates of this ileport have just been issued, their prepara- 
tion having occupied several years. They .are very carefully 
drawn and splendidly colored. 
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Dr. Gould has been lately engaged on the Mollnsca of the 
North Pacific Expedition — short diagnoses of species appearing 
in the numbers of the Boston Proceedings, to be followed at 
some future time by the publication of an elaborate Gbvemment 
Beport 

When the State of Massachusetts added a Zoological Depart- 
ment to their Geological Survey, to Dr. Gould fortunately -was 
assigned the Inverteorata of the State, comprising the Mouusca. 
Annelida, and Badiata. The result of bis investigations ap^red 
in a thick octavo volume published in 1841. Tnis -work is dis- 
tinguished for the critical accuracy of its descriptions, and has 
become a standard authority on our marine shells, of which it 
describes many new species. While it is the first work embody- 
ing the complete molluscous fauna of any portion of our coun* 
try, it still remains the beet 

Dr. Gould was chosen by the executors of the will of Dr. 
Amos Binney, to edit the work on the ''Terrestrial MoUusks," 
which was left incomplete by the death of that author. This 
labor he performed with great skill and judgment The illus- 
trations were continued in the same magnificent style as they 
were commenced under the direction of Dr. Binney, and the lit- 
erary contents are augmented by descriptions of many new spe- 
cies discovered prior to the publication of the third volume, at 
the commencement of which they are inserted Dr. Gould has 
also contributed to the first volume, a valuable memoir of Dr. 
Binney. Dr. Gould is an accurate and critical observer and 
describer of natural objects. His pages exhibit to the eye the 
individuality of his subject with the same clear analytical pre- 
cision with which it impressed his own mind. He has l^n 
very successful in his investigations, adding nearly one thousand 
species to the recent Mollusca. 

John G. Anthony, of Cincinnati, has for years devoted his 
attention to the study of the Melanians of the United States ; 
and he has divided with Mr. Lea the honor of working up the 
many ^ecies of this interesting family. 

Mt. Anthonj^s princii)al papers are, one in the Boston Pro- 
ceedings, vol. lii, aescribing sixteen species of Melania, one in 
the New York Lyceum Annals, vol. vi, April 1864, describing 
flffy species collected by himself in the Southern States, and 
another in the Proceedings of the Philadelphia Academy, Feb. 
1860, describing fifty-eight species. 

S. S. Haldeman. Our fluviatile Gtisteropoda, other than Me- 
lanian, are best known through Prof. Haldeman's " Monograph 
of the Limniades, and other fresh water univalve shells of North 
America," published in eight numbers — 1840-44 The descrip- 
tions of species in this work are very full, and admirably illus- 
trated by the colored plates. 
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Prof. Haldeman has published in Chenu's ''Illustrations Con- 
chylioffiques," a " Monographic du genre Leptoxis, Rafinesque ; 
(Ancidosa, Saj^.Y' Folio, Paris, 1847, with beautiful plates. He 
has also contributed several papers to the scientific JoumalS| 
among which is an ''Enumeration of the Becent Fresh-water 
Mollusca which are common to North America and Europe, with 
observations on species and their distribution,'' in the Boston 
Journal, iv, p. 46o, 1844. This paper, together with the com- 
parisons instituted by Prof Adams with our marine species, and 
bv Dr. Binney in the terrestrial shells, has furnished much valu- 
able information in r^rd to the geographical range of species 
over parts of two continents. 

HjDOtY G. Lea, son of Isaac Lea, has evinced considerable tal- 
ent in the sciences of Concholoffv and Geology. He has a short 
paper in the first series of this Journal ; ana a more extensive 
one in the Boston Journal, entitled "Descriptions of some new 
species of marine shells inhabiting the coast of the United 
States.*' He also assisted his father in the determination and 
description of the exotic Melanians in the collection of Mr. 
Cuming. 

Chaklbs M. Wheatlby, M.A., of PhoDuixville, Pa., who has 
formed an excellent private collection of shells (now the property 
g( Union College), published, in 1842, the first general " Cata- 
logue of the Shells of the United States, with their localities." 

New species of shells from Maine are described bv Dr. J, W. 
Mighels, in the Bost Journal, iv, p. 87, January 1842. 

These Catalc^es are very useful in stimulating research, and 
also afford much information regarding the geographical distri- 
bution of species. 

The following Catalogues have been published : 

Maine. By Dr. Miffhels. 

Vennont By Prot C. B. Adams. 

MsMachusetta. By A. A. Goald, Gen. J. G. Totten, Samuel Tofti, W. 

ProsooU, J. M. Earle, Thomas A. Greene, J. L. Ruisell, Wm. 

Stimpaon, and Jos. Tme. 
Connecticut By Bev. J. H. Linsley and Dr. A A. Gould. 
New York. By Dr. J. £. DeEay, SandeisoQ Smith, and Dr. James 

Lewis. 
Pennsylvania. By Pro£ S. S. Haldeman, Wm. Hartman, B. M. S. 

Jackson and Wm. M. Gabb. 
Maryland and Virffinia. By T. A Conrad and Charles Girard. 
North and South Carolina. By J. D. Kurtz and Lewis B. Gibbcs. 
Florida. By T. A Conrad. 
Mississippi By B. L. C. Wailes. 

Louisiana. By Geo. C. Shumard and 0. B. Adams. ^ 

Tennessee. By Gerard Troost. 
Ohio. By Jno. G. Anthony, Frank Higgins, & P. Hfldreth^ and J. P. 

Eirtland* 
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Indiana, 67 J. T. Plammer. 
Illinois. By Bobert Eennkott. 
Mickigan. Bj Dr. Abraham Sager. 
Wisconsin. By I. A. Laoliam. 
Washington Territory. 6y Wm. Copper. 

Lists of the Terrestrial, Fluviatile and Marine Shells of the 
United States have been drawn up by Messrs. W. G. Binney, 
Temple Prime, Isaac Lea, P. P. Carpenter and Wm. Stimpson, 
and published by the Smithsonian Institution. 

Jambs E. DeKay, M.D. The Zoological Department of the 
New York Geological Survey was committed to Dr. DeKay, (de- 
ceased,) who in 1848 published a voluminous Beport in quarto, 
on the MoUasca and Crustacea. The MoUusca comprise 277 
pages with forty colored plates. This work has been carelessly 
compiled, and many of the species are almost unrecognizable 
from the descriptions. A number of new species are proposed, 
which would never have been brought forward, if Dr. DeKay had 
made himself as thoroughly acquainted with his subject as he 
should have done, before undertaking a work of such magnitude. 
Still, despite its numerous faults, this volume is necessarily an im- 
portant addition to conchological literature. In nearly every ge- 
nus, short descriptions of the extra-limital species are given, so 
that over six hundred species of American shells are contained 
in it The plates are roughly executed, and poorly colored. 

Wyman and Leidy. Our knowledge of the anatomy of our 
terrestrial MoUusca is due almost entirely to the labors of Drs. 
Jeffries Wyman and Joseph Leidy. 

The former has published in the fourth volume of the Boston 
Journal, papers " On the Anatomy of Tebennophonu OaroUnieneis,^^ 
and " On the Anatomical Structure of Okmdina inmcata, of Say." 

Dr. Leidy, of Philadelphia, has carefully investigated the 
anatomical structure of our Terrestrial Gtisteropoda^ and has 
published the results of his labors in the first volume of Bin- 
ney's MoUusks and in pamphlet This paper, the preparation of 
wnich must have cost immense study, is illustrated by some of 
the finest anatomical plates ever published in America. 

For the last ten years Dr. Leidy has occasionally deseribed 
new forms of American Marine and Fluviatile Polyzoa, (Bry- 
ozoa), and we understand that he is preparing a monograph of 
our fluviatile species. 

Louis Agassiz has mven some attention to the anatomy and 
embryology of our MoTlusca. He has several short papers in 
the Boston Proceedings, Sd vol., and an important article on the 
Embryology of Ascidia in the second volume of Proceedings of 
the American Association for the Advancement of Science. 

It is understood that a coming volume of Agassiz's " Contri- 
butions" will contain an elaborate account of the emlnryological 
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developmemt and anatomy oi the animals of the North Ameri- 
can Naiades. 

John H. Redfielb, late of New York, now of Philadelphia, 
has published in the Annals of the Lyceum, several papers on 
manne and terrestrial shells. Among them are descriptions of 
several new species of Marginellar— of which genus Mr. Kedfield 
has made an especial study. 

William Stimpson, M.D., has become a familiar name to 
Conchologists from his extensive study of our Atlantic coast 
shells. He has, probably a profounder practical knowledge of 
our marine molluscous utuna, and their oathjrmetrical and geo- 
graphical distribution than an v other naturalist Dr. Stimpson's 
principal work is entitled '* Shells of New England — a revision 
of the Synonymy of the testaceous Mollusks of New England." 
8yo. Boston, 1851. This work is intended to be a companion to 
(jould's Invertebrata of Massachusetts-^the nomenclature of 
which is corrected in accordance with the present arrangement 
of the mollusca. 

Dr. Stimpson has contributed several interestin^papers to the 
Boston and Philadelphia Proceeding and to this Journal. The 
extensive dredging operations conducted by this naturalist are 
deserving of much praise : numerous portions of our coast have 
been explored by him ; and recently while accompanying the 
North Pacific Exploring Expedition, as zoolo^st, he obtained in 
this way an exceedingly rich collection of manne shells from the 
Japanese and Arctic seas. These are now being d^cribed by 
Dr. Gk)uld, in the Boston Proceedings. 

Temple Prime, of New York, is our great authority on the 
£unily of Cyolades, having confined his attention almost entirely 
to them. Besides descriptions of new species, Mr. Prime has 
done much good service in working up the synonymy of the 
several genera whose history he has investigated. 

He has published the following papers : 

^ Descriptions of new species of Oyrena and Corbioula," and " Synon- 
ymy of the Cyolades,'' in Proceedings of the Academy Nat. Sciences ; 
^'DeseriptioBs of new species of Cyclas and Pisidium," a "Synonymy of 
Pisidtam," and " Descriptions of two new species of the genus Batissa, 
with notes on that genus," in Annals N. Y, Lyceum. 

Several descriptive papers and Synonymy of Cyrenella and Rangia, in 
the Boston Proceedings ; " Monograph of the species of Pisidium found 
in the United States of North America," illustrated, in Boston Journal ; 
and " Descriptions of new shells (Cyclades) from the collection of Hugh 
Ouming, Esq.," in the London Zoological Proceedings. 

In these papers, Mr. Prime has increased the number of known 
species of Cyclades nearly one-half. 

Thomas Bland, of New York, first became known to Con- 
chologists as an efficient co-laborer with Prof. Adams, in the West 
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Indian Terrestrial Mollusca. He contributed seyeral papers to 
the " Contributiona to Concbology," cataloguing the spcSsiefl of 
St ThomaSy W. I., and New Granada. He has also an article 
in this Journal, Nov. 1862, entitled, '^ Facts and principles rela- 
ting to the origin and Geographical Distribution of Mollusca." 

Mr. Bland's most important papers are the ^^ Bemarks on cer- 
tain species of North American Melicidse, with descriptions of 
new species," of which two parts have appeared in the 6th and 
7th volumes of the Lyceum Annals. The third part is now 
ready for publication. These papers form a valuable addition 
to our critical knowled^ of the Helices of the United States. 
Mr. Bland has also just issued a paper (see p. 168, tiiis vol.) on 
the Geographical distribution of the Genera and Species of IjEtnd 
Shells of tne West Indies, which gives many curious and im- 
portant facts in reference to the range of species. Mr. Bland is 
thoroughly familiar with these shell^ and is perhaps better fitted 
to pursue this important line of investigation than any other 
conchologist 

Wesley Newoomb, M.D., formerly of Trov, N. Y., now of 
Oakland, California, during a residence at the Sandwich IblandSi 
for many years, studied the beautiful terrestrial genus Achati- 
nella. He has described a large number of species in the New 
York Lyceum Annals, the Boston Proceedings, and the London 
Zoological Proceedings. His papers in tiie latter are illustrated 
with fine colored plates. 

The Achatinell89 have also been studied and described by 
Dr. Mighels, Prof Adams, Dr. Gtould, and Mr. Gulick. 

The genus Argonauta has been studied by Dr. J. C. Parkin- 
son, who has added two new species. — ^Bost Proceed., Sept 1866. 

William A. Haines, of New York, the possessor of one of the 
finest private conchological collections in the world, has a paper 
in the New York Annals, voL vi, Oct 1866, describing several 
new species of terrestrial shells firom Siam. 

James Lewis, M.D., of Mohawk, N. Y., has industriously stud- 
ied the MoUusks of that vicinity, making many valuable addi- 
tions to our knowledge of the habits and mode of growtii of 
many of the fiuviatile species. His numerous brief papers are 
contained in the Boston and Philadelphia Proceedings. 

J. B. Trask, M.D. The only papers on Conchology published 
as yet west of the Eocky Mountains, are two by Dr. Trask, de- 
scribing new species of Naiades of California, published in the 
Proceedings or the California Academy of Nat Sciences, vol. i, 
1866: and Descriptions of Terrestrial and Fiuviatile Shells, by 
Dr. Newcomb, in the Proceedings of the same Society for 1869 
and 1860. 

William G. Binney, of Burlington, N. J., has continued tbe 
investigation of the Terrestrial Shells, commenced by bis fitther. 
He published in 1869, in the Boston Journal of Natural History, 
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and also separately, a "Supplement to the Terrestrial Mollnsks/' 
forming voL iv of that work in 8vo, pp. 207, "with six colored 
plates< This volume, which exhibits great ability and an inti- 
mate knowledge of his subject, placed its author at once in the 
foremost rank of American conchologists. It not only describes 
all the more recent species, but also includes a thorough revision 
of those contained in his father's work, giving additional synony- 
my and localities. 

Mr« Binney has published a number of papers in the Proceed- 
ings of the Academy of Natural Sciences, 1867-61, under the 
general title of " Notes on American Land Shells." These pa- 
pers contain descriptions of many new species, and a complete 
synonymy of our Helices. He has prepared for the Smithsonian 
Iiistitution lists of the Terrestrifd and Fluviatile Gasteropoda of 
North America. He also edited, recently, in an able manner, a 
new and splendid edition of the conchological writings of Say. 
See ante, page 168. 

Mr. Binney is at present engaged in an extensive work for the 
Smithsonian Institution. He is preparing for them descriptions 
of our Terrestrial and Fluviatile Gasteropoda, for cheap publi- 
cation and firee distribution. He has also just completea a work 
on the Synonymy of American Shells, forming a very large 
paper — ^the MSS. extending to several hundred pages. 

The publication of these works will mark a new era in the 
progress of Conchology among us, as it is believed that their 
distribution will very much enlarge the number of students of 
the science ; the scarcity and high cost of works of reference 
having hitherto proved a discouraging barrier to persons of lim- 
ited means. Now, however, the Smimsonian Institution intends 
providing the proper works of reference, free of cost 

Mr. Binney is very methodical in his writings — ^which, without 
any pretension, reveal the utmost deliberation and profound 
study on the part of the author. He possesses a nice discrimina- 
tion of specific values, and is exceedingly well informed in the 
general history and bibliography of the science. 

Philip P. Carpentbr, of Warrinffton, England, well known 
by his comprehensive Eeport to the British Association, on our 
West Coast MoUusca, prepared a list of those shells for the Smith- 
sonian Institution. It has also published, recently, a volume of 
"Lectures on MoUusca," by this gentleman. 

A. D. Browk, of Princeton, N. J., has just published in the 
Proceedings of the Academy of Nat Sciences, descriptions of 
new species of Helix. Mr. Brown is a close student of the Ter- 
restrial MoUusca, and wiU doubtless become one of our leading 
conchologists. 

We have thus noticed the principal writers on shells, in Amer- 
ica, to the present time. We must regret that want of space has 
Am. Joub. Sgi.— Sbcokd Sbrhss, Vol. XXXin, No. 9&— Mjlboh« li6S. 
28 
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compelled the omission of mucli that would be of interest to the 
reader, who is referred, for a more complete list of Authors and 
their Papers, together with accurate dates of publication, to the 
work at the head of this article, which has furnished us with 
most of the material for the foregoing pages. 

It will be seen that our several scientific Journals have con- 
tained a ver^ large number of papers by our best authors — ^thusy 
the publications of the Boston Society have those of Adams, A. 
Binney, Couthuoy, Gould, Prime, &a The New York Annals 
those of Adams, Anthony, Bland, Newcomb, Prime and Bed- 
field. The Journal and Proceedings of the Philadelphia Acad- 
emy have the valuable papers of Say, Conrad, Anthony, Lea, 
W. G. Binney, Leidy, Prime, Stimpson, &c. The Philosophical 
Transactions contain many of Lea*s extensive articles; while 

Japers by many of these authors have also appeared in this 
oumal. 

There are many fine public and private collections of shells 
in the United States. That of the Academy of Natural Sciences 
embraces about eleven thousand species. In the arrangement 
of the Academy's Cabinet, Pfeiffers system is follow^ for the 
terrestrial species, while with the fluviatile and marine shells, 
the Lamarckian system is generally adhered to, with the intro- 
duction, however, of many of the more recent genera. 

The splendid collection belonging to Amherst College is a 
noble monument of the unflagging assiduity and scientific attain- 
ments of the late Prof C. B. Adams, who formed it It em- 
braces types of all his species and full suites of the shells of the 
various West India islands, and of Panama. It is esteemed by 
competent judges the most valuable collection for study in the 
United States. 

The Boston Society of Natural History, the New York Ly- 
ceum, the Mercantile Library Co. of Cincinnati, Union College, 
Schenectady, N. Y. (formerly collection of C. M. Wheatley, of 
Phoenixville, Pa.), the A^assiz Museum and the Smithsonian In- 
stitution, each possess valaable collections. 

The largest private collection in this country is that of Dr. John 
Clarkson Jay, of Mamaroneck, N. Y., numbering 18,460 species 
and numerous varieties. They are arranged acconling to the 
Lamarckian system. We have already alluded (p. 169) to his 
extensive and useful catalogues of his collection. 

Wm. S. Haines of New York possesses twelve thousand spe- 
cies of shells, including many rare and unique ones. 

Mr. Binney has a small but exceedingly valuable collection of 
the terrestrial shells of the United States, including many types 
of species, and also geographical series. The same may he said 
of ttie cabinet of Mi:. BUnd of New York. 



Digitized by VjOOQ IC 



Hutary of Canchology in the Untied SUUes. 179 

Mr. Lea's cabinet of UnionicUe is unequalled in the world It 
includes many thousands of carefully selected specimens from 
all parts of the world, exhibiting all the variations from specific 
tj^ so common in tiiis fiunily. 

jDr. Qould possesses a valuable collection, containing many 
typ^ of species. 

The most valuable cabinet of West India terrestrial shells is 
that of Mr. A. D. Brown, of Princeton, N. J., formerly the 
property of Thomas Bland. Mr. Bland's extensive correspond- 
ence in the West Indies, and especially with Prof Poey, Dr. 
Gundlach, M. Sall^ R J. Shuttleworth, &c., his own collections 
in St Thomas, Jamaica and Bermuda, and his intimate relations 
with the late Prof. C. B. Adams, gave him extraordinary advan- 
tages and opportunities. Mr. Brown also has a large number of 
species of terrestrial mollusca from other countries — the whole 
amounting to three thousand species. 

John G-. Anthony of Cincinnati has a fine collection of Ameri- 
can freshwater sheUs, principally Melanians, collected by himsel£ 

The finest cabinet of operculated land shells is that of Mr. J. 
H. Eedfidd, late of New York, now of Philadelphia; he has 
also a large collection of Marginellidse, which he nas made his 
especial study. 

The collections of Temple Prime and Wm. Stimpson are ex- 
ceedingly rich in their respective specialities, the Cfydades, and 
American marine mollusca. 

Dr. £. Bavenel, of Charleston, S. C, an experienced conchol- 
ogist, and one who has done much to further the study among 
us, possesses a valuable cabinet, rich in marine and other spe- 
cies, determined by Thomas Say. 

There are numerous private collections in this country contain- 
ing firom one to five thousand species; among these may be 
mentioned those of Hon. E. Cowan of Pennsylvania, U. S. Sen- 
ator; Theodore Gill, containing three thousand species; Dr. E. 
E. Foreman of Washington, D. C, thirty-five hundred species ; 
and R L. Stewart of New York. 

The cabinet of Geo. W. Tryon, Jr., of Philadelphia, embraces 
over four thousand species, and many varieties. It includes a 
large number of American Unionidao and Melaniadad, supplied 
by Isaac Lea, Mr. Binnev, and numerous others: a good suite of 
American terrestrid shells from Mr. Binnev, many West Indian 
land shells, including a number of Adams' Jamaica species, and 
of Pfeiffer's (author's examples), and a fine Cuban suite from 
Prof. Poey ; a splendid collection of Achatinellae from Dr. New- 
comb, a series of European terrestrial shells (several hundred 
species) firom Terver of Lvons, besides numerous American and 
foreign marine sheUs, including a suite of Carpenter's Mazatlan 
shells. 
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Mr. D. Jackson Steward of New York, has also an extensiTe 
cabinet. It embraces that of the late Mr. Lounsborj, and the 
interesting collections, especiaUy of marine species, made for 
Mr. Steward in Trinidad, Barbadoes, &c., \)j Mr. Theodore €K1L 

It would much transcend the limits of this article to enumer- 
ate the numerous excellent conchologists and collectors, who 
though writing but little or nothing themselves, have yet, by 
furnishing materiel to our authors, and by the distribution of 
specimens, much aided the progress of the science. Among 
these are men of hiffh attainments, such as the late Dr. R E. 
Griffiths, P. H. Nicklm, and John S. Phillips of Philadelphia, Dr. 
Lewis of Mohawk, N. Y., Mr. Theodore Gill, Dr. E. R Showal- 
ter, Uniontown, Ala., Bishop Elliot, of Georgia, Edmund Ra- 
vend and Lewis B. Gibbes of Charleston, S. C, Thomas Nuttall, 
&c. The works of Messrs. Lea, Binney, Conrad, Stimpson, and 
others, contain many acknowledgments of specimens sent and 
information rendered by these and numerous other persons in 
allparts of the Union. 

The present condition and prospects of conchological science 
in America are very encouraging, and its pursuit offers a fine 
field for the inyestigation of our young naturalists. The largest 
part of this continent is still unexplored for Mollusca, and rich 
discoyeries will continue for years to reward the labor of inves- 
tigators. 

It may be asked — what benefit to mankind has resulted from 
the pursuit of this science ? We might perhaps answer, that its 
great merit consists in affording an innocent recreation to the 
mind of man. But there is surely a nobler obiect to be ^ined 
by the study of conchology. God, who created man in His own 
image, has also placed around us a host of liying things, each 
after its own kind, an exemplification of diyine wisdom, in the 
admirable adaptation of means to ends, as shown in their organ- 
ism and mode of life ; and who shall say that it is profitless for 
man to examine these animals, endeayor to indicate among them 
groups approaching each other in yarious degrees of rdation- 
ship, ana to learn, as far as we may know it, the plan of the 
Cr^ttor in their formation. As God has not considered these 
animals unworthy His attention, surely they are worthy of our 
earnest study. 

Besides this ethical yiew of our science we must not forget to 
what a wonderful degree Conchology has become the handmaid 
of Geology. Through eyery geological horizon, from the ear- 
liest dawn of life to the deposits now forming, the palaeontolo- 
gist is of necessity a conchologist If certain organic forms merit 
the distinction of 'Medals of Creation' — Mollusca, from their 
abundance in all geological ages, may be called its current coin. 
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Art. XVUX — Physics and Hydraulics of the Mississippi lUver.* 

Thb volume with the subjoined title constitutes No. 4^ of Pro- 
fiossional Papers of the Corps of Topographical Engineers, Uni- 
ted States Army, and is puolished by autnoritj of the War De- 
partment, Bureau of Topographical Engineers. It requires but 
a cursory examination to authorize the conclusion that this work 
is the most important one ever issued by this Bureau, and one 
of the most profoundly scientific publications ever published by 
the U. S. Qovemment The authors, commencing with a quota- 
tion from one of Franklin's letters to the Abb^ Souliave as their 
motto, — " I approve much more your method of philosophizing 
which proceeds upon actud observation, makes a collection of 
fisu^ts, and concludes no further than those facts will warrant" — 
seem to have adhered to it literally^ collecting a mass of lacts 
and statistics which must ever remain a monument to their un- 
wearied industry and patient accuracy. But we cannot present 
a better idea of the object and scope of the work before us than 
by citing the following extracts from the able introductory letter 
of Capt Humphreys : 

'' Some reference to the state of the question of protection 
ajgainst inundation, at the time when the survey of tne Missis- 
sippi Delta was begun, appears to be proper here, in order that 
the necessity of such extended and laborious investigations as 
were made may be appreciated, and that it may be understood 
how absolutely essential it was in every division of the subject 
to collect fact upon fact, until the assembla^ of all revealed 
what were and what would be the true conditions of the river in 
every stage that it had passed through or could attain, and thus 
to substitute observed lacts, and the laws connecting them, for 
assumed or imperfectly observed data and theoretical speculations. 

A wide discretion was necessarily entrusted to the officer in 
charj|;e of the Mississippi Delta Survey. I entered upon the ex- 
ecution of that duty with an apprehension that the laws of flow- 
ing water in natural channels, as enunciated in treatises upon 
the hydraulics of rivers, were not based upon sufficiently ex- 
tended experiments upon natural streams, and hence that the 

* Report upon the Ph jsics and Hydraulics of the Missiseippi Hirer ; upon the 
Protection of the AUnrial Region against orerflow ; and upon the Deepening of the 
Mouths ; baaed upon sunre js and inrestigatioas made under the acts of Congress di- 
recting the Topoffraphical and Hydroffraphical sunrej of the Delta of the Muwissippi 
RiTsr, with such investigations as mi(^t lead to determine the most practicable plan 
Ibr securing it from inundation, and the best mode of deepening the channels at the 
mouths of the rlTer. Submitted to the Bureau of Topograpmeal Eiunneers» War 
Depa r tment, 1861. Prepared by Oapi A. A. HoMramiTa and lieui. H. Lb Abbot, 
Corps of Topographical Engineers, United States Armr. 4to, p«gea 466, wiUi an 
appendix of 146 pages and a laige number of maps and diarta Riiladelphia, J. B. 
Lippineott A Co. 
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fonnulse found in them, could not be relied upon for the solution 
of the questions upon which the plans of protection against in- 
undation from overflow depended The system of measure- 
ments and investigations carried on at Garrolton, Louisiana; 
Yicksburg, Mississippi; and Columbus, Kentucky; while it was 
intended to render the solution of the problem of the protection 
of the alluvial region of the Mississippi against inundation inde- 
pendent of the law9 and formul» of the books, was at the same 
time designed, in connection with other parts of the Survey, to 
afford the means of determining, by experiments on a £Bir more 
extended scale than any ever before attempted, the laws gov- 
erning the flow of water in natural channels, and of expressing 
them in formulse that could be safely and readily used in practi- 
cal applications. The success that has attended this part of the 
work nas even exceeded my expectations. Laws have been re- 
vealed that were before unlaiown ; new formulae have been pre- 
pared, possessing &r greater precision than the old ; and improved 
methoos of gauging streams have been devised. 

But the imperfect state of the science of hydraulics as applied 
to rivers was not the only difficulty to be encountered in the ex- 
ecution of the duty imposed upon the officer in charge of this 
work. The much agitated question of the best method of pro- 
tection against inundation had been always discussed upon as- 
sumed data, and the truth of the very groundwork upon which 
these discussions rested had to be experimentallv investigated by 
this Survey. For instance, the Mississippi had always oeen re- 
garded as flowing through a channel excavated in the alluvial 
soil formed by the deposition of its own sedimentary matter. 
So important an assumption was inadmissible ; and great pains 
were accordingly taken to collect specimens of the bed wherever 
soundings were made, and by every means to ascertain the depth 
of the alluvisd soil from Cape Giradeau to the Gulf This inves- 
tigation has resulted in proving that the bed of the Mississippi 
is not formed in alluvial soil, but in a sti£^ tenacious clay of an 
older geological formation than the alluvion, and that the sides 
of the channel do not consist of homogeneous material ; facts 
that have an important bearing upon all plans of protection. 

Further, it was held by the advocates of the exclusive use of 
artificial embankments that the levees of Louisiana had already 
lowered the bed and floods of the Mississippi river, and that their 
extension throughout the alluvial region above would still fur- 
ther lower the floods by deepening the bed and reducing the 
slope of the river. The advocates of outlets, on the contrary, 
contended that the experience of many centuries, on the Po, 
proved that levees had raised the bed and floods of that river — 
to such an extent, indeed, that it was impracticable any longer 
to protect the country, except by opening new channels to the 



Digitized by VjOOQ IC 



Physics and Hydraulics of the Mississippi River. 188 

This ooncloBion appeared to be sustained on the authority 
of two distinguished names, Ouvier and de Pron j. While the 
investigations of the Delta Survey have rendered untenable that 
position of the advocates of the exclusive use of levees on the 
one hand, the investigations of the Chevalier Elia Lombardini 
have shown the supposed £Etcts advanced by the latter class to be 
entirely erroneous, and their apprehensions to be unfounded. 

The effects of cut-ofib were likewise th» subjects of contro- 
versy among engineers, a controversy which the measurements 
of the Delta Survey must set at rest, since they demonstrate that 
cut-ofb raise the floods below them, a conclusion sustained by ^e 
well-established effects of such works upon the Fo and Adige. 

Outiets were advocated by some engmeers because they were 
considered a ready and inexpensive means of reducing the 
floods. On the contrary, they were objected to by others be- 
cause, as they claimed, outlets would raise the bed and floods of 
the river. The investi^tions of the Delta Survey prove that 
outiets, in the few localities where they are practicable, may be 
made to reduce the floods to any desired extent in certain mvis- 
ions of the river ; but that they would not be inexpensive, and 
would entail dangers and disasters which should not be risked* 
These conclusions, it is shown, are sanctioned by the experience 
of Europe, upon the Po, the Shine^ and the Vistula. 

The ^ect of a ^reat swamp like that of the Yazoo upon the 
floods of the Mississippi, a subject that has formed the tneme of 
speculation for at least thirty years, has also been established by 
the collection of fistcts; as likewise the law governing the rise, 
£Edl, and discharge of the river throughout uie alluvial region ; 
the manner in which the flood is propagated ; the modifications 
introduced by tributaries ; the succession of river stages ; the 
drainage of its basin and that of its tributaries; the proportion 
of dramage to downfeill ; and the discharge of outlets : in fact 
every river phenomenon has been experimentally investigated 
and elucidated. 

Thus every important &ct connected with the various physi- 
cal conditions of the river and the laws uniting them being ascer- 
tained, the great problem of protection against inundation was 
solved. 

At the moutiis of the river, a similar course has resulted in 
the development of the law under which Uie bars are governed, 
the depth upon them maintained, and the regular advance into 
the gulf continued ; and, as a consequence, the principles upon 
whidi plans for deepening the channels over tnem should be 
based, and the best mode of applying them. The rate at which 
the river progresses into the gul^ and the extent, thickness, and 
relative level of the alluvial formation having been ascertained, 
its probable age has been estimated ; and the ancient form of 
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the coast) and the changes that have taken place in the present 
geological age, have been surmised. 

The Beport exhibits in detail the inyesti^tion of each of these 
subjects, and many others not enumerated m this letter. Based 
upon extended survey and investigation in the field, made at 
times under circumstances of great exposure, it contains the re- 
suits of many years labor, comprising labcvious office work, 
extended reseiEmdi, patient investigation, and exhaustive mental 
effort-" 

The first chapter treats of the ^reat basin of the Mississippi 
Biver as well as the basins of its numerous tributaries, their 
slope, dimensions of cross'section, range, navigation, succession 
of stages, topography, geology and growth of the bottom lands, 
floods, &C. 

'* The Mississippi drains the greater part of the territory of 
the United States lying between the Alleghany and the Bocky 
Mountain& Its basin, more than equal in area to the whole con- 
tinent of EuroDc, exclusive of Bussia, Norway, and Sweden, is 
greatly diversined in features, in soil, in climate, and in produc- 
tions. A knowledge of the bydrographic relations of the differ- 
ent parts of this basin to the main river is essential to a full ap- 
preciation of all the elements of the problem, the solution of 
which forms the subject of this report The region is too vast 
and diversified to be treated under a sinffle head, and some con- 
venient and natural subdivision is therefore to be sought. 

The true Mississippi river begins at the confluence of the 
Missouri and Upper Mississippi It has eight principal tributa- 
ries, which, in the order of the magnitude of their basins, are 
the Missouri, the Ohio, the Upper Mississippi, the Arkansas, the 
Bed, the White, the Yazoo, and the St Francia It may excite 
some surprise that the two latter are included in this cat^;ory. 
but it will be hereafiier seen that, although comparatively small 
streams, they are important from their position and volume of 
discharge. Just below the confluence of Bed Biver is found the 
first of the bayous which, fed by the Mississippi, discharge into 
the gul£ Below this point the Mississippi receives no appreci- 
able increase from tributaries : it may, tnerefore, for these two 
reasons be considered the heaa of the delta. 

The delta and the basins of the eight tributaries form natural 
subdivisions of the great basin. They include the whole area 
except the small basins of several comparatively unimportant 
branches which may be classed toother under one general head- 
iuR. As it is proposed to state, m this chapter, such &cts in 
relation to these several subdivisions as shall exhibit their hydro- 
graphic relations to the main river, it is, in some sort, an intro- 
duction to the report 
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Missouri Basin. — ^This is mnch the largest of any of the trib- 
utary basins of the Mississippi, and differs from all the rest in 
containing a large area covered by Icrfty mountain chains. The 
river issues firom the Rocky mountains in many branches, which 
form a series of large rivers that flow through the great unculti- 
vated plains. Comparatively little rain falls upon the mountains 
and the plains, and hence the size of the main river is dispro* 
portionately small, when the drainage area alone is considered. 
Its annual discharge is only about three-quarters of that of the 
Ohio, although its basin is nearly two and a half times as large. 
After passing the 98th meridian, the banks of the river become 
more and more fertile, and the region through which it passes 
gradually changes from an uncultivated waste to a populous 
country. The total area of the basin, including the mountains, 
the plains, and the fertile region, is 518,000 sauare milea 

Missouri River, — Ascending the river, the Missouri is found to 
divide at Fort Union into two main branches of about equal size, 
the Yellowstone and the Upper Missouri. About 265 miles 
above its mouth, the former again divides into two nearly equal 
branches, the Big Horn and the Upper Yellowstone. The Up- 
per Missouri remains a single stream to within about 100 miles 
of its sources, where it divides into three forks, named Jefferson, 
Madison, and GkQlatin. It was first explored to the sources of 
Jefferson fork by Captains Lewis and Clarke, U. S. A., in 1806. 
When returning. Captain Clarke followed up GaUatin's fork a 
short distance, crossed over to the Yellow Stone near where it 
issues from Snow ^mountains, and passed down the river in ca- 
noes to its mouth. The next expedition was conducted in 1838 
by Captain Bonneville, who then explored a portion of the Big 
Horn river. The maps of this region made oy these early ex- 

Slorers have been superseded by more accurate surveys, con- 
ucted chiefly upon the Upper Missouri branch by detachments 
of Governor Stevens' Pacific Kailroad party, in 1868 ; but so far 
as a knowledge of the sources of the Missouri river are con- 
cerned, very little additional information had been acquired pre- 
vious to the year 1859. At this date, a party under Capt. W. 
F. Kaynolds, U. S. Topi. Engrs., was organized by the War De- 
partment, to explore the r^on. This party accurately mapped 
the Yellowstone from its mouth to the point where it issues 
from the Snow mountains; the Big Horn to its sources; the 
Madison fork to its sources ; and acquired definite informaticm 
respecting the Gtdlatin fork and the Upper Yellowstone. The 
report has not yet been published, but through the kindness of 
Captain Baynolds, with the sanction of the War Department^ the 
following faicts have been oonmiunicated : 
In lat ^S'' 80" and long. IIO'^ OO' a mountain rises to soqm 
Am. Joub. Soi.— Sboord 8iBnEB» Vol. XXXm» No. W.— Mabch, 1888. 
34 
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14,000 feet above the level of the sea. It is named by Gapt 
EajDolds, Union Peak, because water trickling from its north- 
ern side flows into die Mississippi, from its southern side into the 
Great Colorado, and from its western side into the Columbia. 
Within one degree of longitude westward and about one degree 
of latitude noithward from thispeak are four of the sources of 
the Missouri, where the Big Horn, the YeUowstone, and the 
Madison and Gktllatin forks toke their rise. 

The Big Horn (here called Wind river) flows south-eastwardly 
to long. 108** 30', through a narrow bottom land, varyinff from 
one to three miles in width, bounded on the south side by the 
imjjassable Wind-river chain, and on the north by an elevated 
prairie rising into mountains. It is then joined oy the Popo 
Agie and turning abruptly toward the north, forces its way 
through the Big Horn mountains, here forming a double chain, 
to the prairies bordering upon the Yellowstone. 

The Madison fork flows northward, chiefly through a rugged 
defile, to the junction of the three forks, where it is joined nrst 
by the JeflFerson fork. This is rather the larger river of the two, 
and heads among beautiful Bocky mountain valleys, about two 
degrees of longitude further to the westward. Neither of these 
streams is fordable near its mouth. About half a mile below 
their junction, the Gbdlatin fork, smaller than either of l^e 
others, enters from the southeast. These three forks unite in an 
extensive plain surrounded bv lofty mountains. The united wa- 
ters soon enter, and for nearly a degree of latitude traverse a 
succession of mountain valleys and enormous cafions. 

Between the Big Horn and Upper Missouri branches, in long. 
110** 80' and lat. 44^80', the Upper Yellowstone has its source 
in a lake, as yet only visited by trappers and Indians, whence it 
plunges through an impassable gorge to the highest point visited 
by Capt. Baynolds' party. From this point, wnere it is two hun- 
dred yards wide and six feet deep, it winds to the northeast, 
through a narrow valley, to the mouth of Clarke's fork. In this 
distance it is characterized by many islands, and by bold, sweep- 
ing curves, freouently impinging upon the hills. Between 
Clarke's fork and the mouth of the Big Horn, the river is from 
500 to 600 yards in width, unobstructed by rapids, and flowing 
with a swift current of some three or four miles per hour. 

Below Big Horn river, to Powder river, the width increases 
to 800 or 900 yards, and the river becomes turbid, resembling 
the Missouri. 

From Powder river to the Missouri the banks are low and 
caving, and the river assumes the characteristic appearance of 
the Missouri, containing numerous sand bars, densely timbered 
islands, &c. There are also some rapids and shoala 

Capt Baynolds is of the opinion that the Yellowstone can be 
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navigated with boats drawing three feet of water, up to the point 
where it issues from the mountains, fix>m the middle of Ma^ to 
the first of Au^t The floods are neither sudden nor ezcessiye, 
and the river is probably better adapted to steamboat navigation 
than the Missouri, although there are difficult rapids at the 
mouth of Powder river." 

The second chapter, which is also one of great interest to the 
geologist, is confined more especiallv to the valley of the Mis- 
sissippi below the junction of the Missouri. It treats of its ge- 
oloffir — ^the artesian well at New Orleans — growth of the river 
banks — changes of the bed--oscillations of the Gulf, and their 
effects upon me lakes and river — ^tidal oscillations of the river 
—hurricanes and their effects — orange of the Mississippi between 
high and low water — elevation above the gulf— of the surface of 
the river — usual succession of stages — dimensions of cross-section 
— ^yearly amount of rain in the basin — ^annual discharge of the 
Mississippi and its principal tributaries — ratio between rain and 
drainage in the basin — sedimentary matter in the Mississippi 
water — ^matter rolling along upon the bottom — ^temperature of 
the water — ^history of the progress of levees in the Mississippi 
valley — ^levee organization in the different states — dimensions 
and cost of existing levees — ^the earlier floods and those of 1828, 
1844, 1849, 1850, 1861, 1858, and 1859. But we have room for 
the following extract only, firom page 178 : 

'* The last and greatest .rise in the flood of 1858 occurred at 
the head of the aUuvial region, in the month of June. About 
the middle of May; extensive rains prevailed in the Ohio valley, 
and occasioned much damage by flooding the small streams. 
They also prevailed west of the Ohio basin and caused a rapid 
rise in the lower tributaries of the Upper Mississippi ^nd Mis- 
souri These rains continued, especially in tiie states of Ohio, 
Indiana, Illinois, and Missouri, raised the Miami, Wabash, and 
Illinois rivers to unprecedented heights, and filled all the lower 
tributaries of the Missouri. The usual June rise of the latter 
river, occasioned by the melting of snow in the Eocky moun- 
tains, and the spring and early summer rains along its course, 
arrived just in time to contribute its waters to the general flood. 
With the Ohio and Mississippi both in full flood, the torrent 
which poured into the alluvial region by the river itself and 
through the swamps above Columbus, was immensely greater 
than in any of the earlier rises of the year, and second to none 
of which we have records. For seven days (June 16-22) it 
amounted to 1,475,000 cubic feet per second. It inundated the 
city of Cairo. It washed away miles of the insignificant levees 
along the St. Francis front, and poured rapidly into the bottom 
lands of that river, which were already deeply overflowed from 
heavy rains and firom the crevasses of the April rise. So small 
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was the actual reservoir capacity of that region that the chan* 
nels of the six large bayous, and of the St. Francis itself, were 
insufficient to give water-way to the flood, returning to the Mis- 
sissippi. For miles above Stirling, it poured over the banks 
themselves, washing the remains of the levees into the river. It 
passed like a great wave through the swamp, causing the deep- 
est overflow ever known. Collecting again, in this manner, at 
Helena, in about two weeks after it entered the alluvial region, 
it poured with renewed force upon the lower country. In the 
White-river swamps, the same conditions existed as in the St 
Francis bottom. The Yazoo and Tensas bottoms, on the con- 
trary, were comparatively empjty, owing to the general resistance 
of their levees in the former rises, and served in some degree as 
reservoirs to diminish the height of the flood below. The for- 
mer was deeply inundated, although the Yazoo river was return- 
ing more than 125,000 cubic feet per second during the whole 
rise. The latter escaped almost entirely, its bayous being suffi- 
cient to carry oiF the limited amount of crevasse water, and dis- 
charge it into Black river, whence it passed down bayou Atcha- 
falaya. Below Red river landing, the levees remained unbroken 
except at the Belle and LaBranch crevasses wbieh submerged 
the country between the Mississippi and bayou LaFourche. 
Fortunately, the upland tributaries below the Ohio were all low 
during this great rise, for to this circumstance alone is due the 
escape of the lower country from general overflow. 

The June rise terminated the flood. At the head of the allu- 
vial region, the river fell rapidly to low-wat^ mark, being only 
retarded by a slight rise which occurred in July. The water 
that drained from the great St. Francis and Yazoo bottoms main- 
tained the flood discharge at points below them for about six 
weeks ; after which the lower river also subsided rapidly to its 
lowest stage for the year." 

The third chapter presents the state of the sci^sce of Hydraul- 
ics as applied to rivers. The topics are the early history of hy- 
draulics — epoch of Gugliemini — era of modern ozperimeDtal 
investigation — new system of notation — ^various methods of 
measuring the velocity of rivers — velocity below the surface in 
any given vertical plane — ^horizontal curves of 'velocity — true 
mean velocity, and the methods of various authors for oli^ning 
the true mean velocity of rivers. 

" The solution of that great problem, the best method of pre- 
venting the overflows of the Mississippi, exacted difficult meas- 
urements and extremeljr intricate computations. In connection 
with it, a careful examination of all writings upon hydraulics 
that were within reach was made, to ascertain precisely the pres- 
ent state of that science ; a list of the principal publications 
upon the subject, with a brief synopsis of those parts of their 
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contents tbat are connected with the present problem, has been 
prepared for fature reference. It wilt be found from this tbat 
the laws which govern the flow of water in natural channels 
were only partially and imperfectly developed ; but, as a knowl- 
edge of those laws was essential to the determination of the 
plans of protecting the Mississippi valley from inundation, the 
investigations of the Delta Survej^, conducted with that object, 
in accomplishing it, have necessarily contributed to the advance- 
ment of hydraulics. An account of these investigations will be 
presented m full detail in the two following chapters. This chap- 
ter is devoted to a brief notice of published works, which la 
partly original and partly compiled from similar notices by 
Kennie, Lombardini, otorrow, ana others, and from various en- 
cyclopcedias.'* 

The following are some of the subjects discussed in the fourth 
chapter on the method of guaging the Mississippi, its tributaries 
and its crevasses : — Method of determining dimensions of cross- 
section — method of conducting velocity measurements— compu- 
tation of discharge, neglecting change of velocity below the 
surface — investigation of sub-surfece curve of velocity — same of 
the horizontal curve — parameter law deduced — equation for 
mean of whole vertical curve — ^locus of maximum velocity below 
the sur&ce — system of interpolating discharges — ^method of 
transferring measured discharges, &c. 

Chapter fiflh treats of the experimental theory of water in mo- 
tion — application of the new laws to the guaging of rivers by 
measurement — application of the new laws to tne guaging of 
rivers by formuLsa, &a ; chapter sixth, protection against the 
floods of the Mississippi ; chapter seven, Delta of the Missis- 
sippi ; chapter eight, mouths of the Mississippi — bars at the 
mouth and plans lor increasing the depths of the bars, &c. 

The preceding extracts convey but an inadequate idea of the 
extent and importance of this work. Many portions of it can- 
not be properly appreciated except by those who possess a pro- 
found Knowledge of mathematics and general physics. We 
l^hall take care to transfer to our pages under the proper heads 
the new physical constants and formulae which the Report con- 
tains. There is much however in regard to the floods, velocity 
of currents, amount of sediment conveyed by the river, and the 
superficial deposits of the Yalley of the Mississippi and its tribu- 
taries, which cannot fail to aid greatly the researches of the ge- 
ologist as well as the physicist. The volume itself is a model of 
systematic arrangement, clearness and beauty of typography, and 
is singularly free from typographical errors. It would add much 
to the credit of the general government if this volume could be 
used as a model for the style of its future scientific and military 
publications. 
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Akt. XIX. — Contributions to Mineralogy ; by P. A. Genth. 

1. Goldj pseudomorph after Aikinite. 

In a former communication (this Journ., [2], vol. xxviii, 246- 
256) I have called attention to the occurrence of gold in pseu- 
domorphs and other forms and associations, which admit of no 
doubt that it must have been in solution, previous to its deposi- 
tion in veins or beds. I have lately received a new and very in- 
teresting fact confirming this opinion in a specimen which shows 
gold pseudomorphous after aikinite. The exact locality from 
which my specimen comes is doubtful, but it is stated to oe from 
Georgia. It is a small piece about IJ inches square and about f 
of an inch thick, and consists of greyish white crystalline quartz 
with minute druses of crystallized quartz, one side of it covered 
with an earthy manganiferous hydrated ferric oxyd. The quartz 
has the appearance of that from many of the gold veins of our 
Southern States. In one place it shows particles of unaltered 
aikinite, the greater portion of this mineral nowever is converted 
into the well known pseudomorph (as proved by the blowpipe), 
a cupreous carbonate of bismuth in slender needles of different 
degrees of puritv, of a waxy lustre and a pistachio or oil-green, 
when earthy, or a greenish white color. The centre of these 
crystals is in many of them taken up by bright yellow gold of a 
high degree of fineness, some of them distinctly showing the 
rhombic form of the original mineral. 

It is easy to conceive now this pseudomorph has been formed, 
when we take into consideration that in the oxydation of the 
aikinite sulphur, lead and copper were oxydized first, and the 
bismuth may have been eliminated, occupying the centres of 
the crystals; but afterwards, when coming in contact with a 
solution of gold, precipitated it, the bismuth being carried off 
by the electro-negative element, previously in combination with 
the gold. 

Specimens from Beresofsk, containing both aikinite and gold 
in quartz, which I have examined, did not show anything similar; 
where both minerals are found intermixed, the gold occurs in 
irregularly shaped particles, evidently formed simultaneously with 
the aikinite and not after its decomposition. 

2. Antimontal Arsenic and Arsenoliie, 
An interesting variety of antimonial arsenic in reniform finely 
crystalline, somewhat radiated masses of a color between tin- 
white and iron-black on a fresh fracture, but greyish black from 
tarnishing, occurs at the Comstock *lead' of the Ophir Mine, 
Washoe county, California. Being associated with arsenolite, 
calcite and quartz, the material for examination was first treated 
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■with a mixture of dilute chlorhydrio and tartaric acids. The so- 
lution thus obtained, contained no antimony, but lime, magnesia, 
ferrous oxyd and arsenious acid, corresponding with : 



Carbonate of lime, 86*78 p. c ) 

** magnesia, .... 2*05 [ 8048 

" « iron, (reo ) 

Artenions add, 10-80 10*80 

100*23 



The residue dissolved in a mixture of chlorhydrio acid and 
chlorate of potassa, left behind some quartz, which was filtered 
off and the arsenic separated from tne antimony by Levors 
method; the following results were obtained: 

Qnarts, 1102 p. c. 

Arsenic, 80*81 

Antimony, -- 8*17 

Of the isomorphous metals j\ is antimony. After deducting 
the quartz the composition is : 

Foond. Calealatttd. 

Araonic, - - 90-82 -ff Arsenic, - - 90*81 
Antimony, - - 9'18 ^V Antimony,- - 9*19 

It resembles in its composition the antimonial arsenic from the 
Palmbaum Mine near Marienberg, Saxony, analyzed by Schultz, 
containing 92*03 per cent of arsenic and 7*97 per cent of anti- 
mony. (Ktunmelsoerg's Mineralchemie, p. 984.) . 

3. Arsenids of Copper, 

a. Whitneyite,^ — After the publication of the results of my ex- 
amination of the peculiar arsenid of copper from Lake Superior, 
introducing whitneviie as a new species (this Journal, [2], xxvii, 
400), I learned of the existence of several specimens of arsenids of 
copper from Lake Superior, and that some qualitative examina- 
tions had been made of one of them by Dr. John Torrey even as 
early as 1853, which, however, have never been published. I 
have been very anxious to get some of this material for examina- 
tion. Prof. Jas. C. Booth, who was fortunate enough to secure 
one of these early specimens, has with the greatest liberality pre- 
sented me with a suflScient quantity from it for investigation. 
The locality is stated to be on the north shore of Lake Superior. 

It had a brownish tarnish and in some places showed rainbow 
and pavonine colors. On examination it proved to consist of two 
minerals, whiineytie and algodonite, and although it was almost 
impossible to get them separated in a state of absolute purity, the 
analyses will show that this has been done suflBciently to prove 
the correctness of the determinations of the species. 

* It is snrprimng thateyen after Prof. George J. Bmsh (Sth snppL to Dana's Min- 
eralogy, this Journal [2], zzzi, 870,) has noti^ the oyersight of D. Forhes (PhiL 
Mag. [4] zx, 428) giving the new name ** Darwinite/' to a species established nearlr 
two years preyiously, this name is still continued by F. Field. — (Philoe. Mag., [4J, 
zz,428). 
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This whitneyite is compact^ with an exceedingly fine-grained 
structure, (far more so than that from the Pewabic location, which 
is rather coarse grained,) and a reddish, greyish white color and 
no lustre on surfaces of fresh fracture. Scratching developes 
strong metallic lustre and a reddish white color, but it soon tar^ 
nishes. Probably owing to some porosity the sp. gr. was found 
to vary from 8*246 to 8471 (at 21'' C), the hardness is a little 
below that of fluor. It is slightly malleable. Fracture subcon- 
choidal. The analysis of the purest pieces gave: 





I. 


n. 


m. 


Theory. 


Anenie, 


10-92* 


12*284 


12277 


11-64 


Copper, 


87-64 


87-477 


87871 


88*86 


SUYer, 


019 


0040 


0-082 





98-76 99-801 99680 

I. Algodontte. — a. The dense whitneyite changes gradually into 
a mineral of larger crystalline grains, a more greyish white 
color and metallic lustre. When polished it is almost silver- 
white. The purest of it forms the lining of little cavities as mi- 
nute crystals, too indistinct, however, to determine their form ; 
thev have the composition of algodonite ; a slight admixture of 
whitneyite generally gives the arsenic a little too low. I found : 





I. 


11. 


m. 


Theorj. 


Arsenic, - 


16-80 


16-66t 


16^2 


16-60 


Copper, - 


84-22 


84-10 


82-86 


88 60 


SUvcr. . - 


0-82 


0-84 


0.80 





9984 10000 99-87 

(?. For comparison with the arsenids of copper from Lake 
Superior, Prof. G. J. Brush kindly communicated a few frag- 
ments from a Chilean specimen, received last April by Prof. Dana 
from Prof. Domeyko — labelled : " Arseniure de cuivre pur, du 
Cerro de las Se^foas, Depart, de Eancagua." 

The purest pieces consisted of a very fine grained steel grey 
dull mineral, when magniQed it showed silver-white somewhat 
larger specks disseminated through the mass. Admits of a fine 
polish, when polished it has the color of an alloy of copper and 
silver, containing about 60 p. c. of the latter metal. Tarnishes 
easily, scratches fluor with difficulty. The sp. gr. of an appar- 
ently pure piece at 25® C. was =7*603 ; fracture subconchoiaal ; 
brittle. Associated with cuprite, malachite, barytes, etc. The 
andysesgave: 

I. II. m. 

Arsenic, - 17-46 16-94 1644 

Copper, - - - 81-82 8288 8811 

Silyer, ... <rgg» trace trace 

99-28 "99^ 99-66 

* An accident in drying ibe predpitate of 2MgO, NH4O, AtO« -|-H0 compelkd 
me to determine the anenie ae 2MgO, AeO j, wmch giree it alwaji too low. 
f From the loea. 
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c. Domeyktie. — a. The first observation of the occurrence of 
domeykite on Lake Superior was made hj T. Sterrjr Hunt (this 
Jour. [2], xix, 417\ who detected this mineral bjr its tin-white 
color, and the results of his analyses in the peculiar mixture of 
copper-nickel and domeykite from the Michipicoton Island* 
J. D. Whitney (this Jour. [2], xxviii, 15), remarks that it appeared 
homogeneous in composition, of the general appearance of copper- 
nickel, forming nodules with a structure in concentric layers. 
I have in my collection two little pieces of it, the first re- 
ceived about two years ago from Prof. Whitney, and another 
a short time ago from Prof. Brush. The latter, when received, 
had a fresh fracture and showed distinctly the mechanical mix- 
ture of the copper-nickel with a tin-white mineral, which how- 
ever, quickly tarnished. The other was quite homogeneous, 
when obtained, but of a paler color than copper-nickel. Now, 
after having been exposed to the atmosphere for two years it 
can be distinctly seen to be a mechanical mixture, the domeykite 
having tarnished and become brown, while the copper-nickel still 
retains its bright color and metallic lustre. The concentric struc- 
ture has become (juite visible ; the nearly pure (now brown) 
domeykite occupying the centre, covered by a layer of nearly 
pure copper-nickel, followed again by domeykite, which is sur- 
rounded by copper-nickeL The layers are about xjth to y^^ 
of a line in thicKness. 

I?. In the Portage Lake Mining Grazette, vol. ii, No. 9, of Sep- 
tember, 1860, an article appeared headed "-4 new min/eroip m 
which it was stated that a large mass of vein rock with a great 
amount of arsenical copper had been discovered on the surface 
of the Sheldon location near the course of the Isle Boyale vein, 
the matrix consisting principally of quartz with some prehnite 
and a little epidote. It is described as fine steel-^y, very 
brittle like copper pyrites, of about the same hardness, and 
consisting of copper and arsenic, without any sulphur. From 
this description I suspected the nefw mineral to be domeykite, 
and at my request John F. Blandy, Esq., very kindly furnished 
me with a portion of the material for examination. I am also 
indebted to Prof. Brush for a very fine piece, which he lately 
brought from the same locality. 

Massive. Hardness a little below that of fluor ; sp. gr. at 16® 
CT =7*750 ; color on a fresh fracture between tin-white and steel- 
ffrev, quickly tarnishing, first changing into yellowish and pinch- 
becK, afterwards into beautiful pavonine and rainbow colors, at 
last turning brown. Lustre metallic when fresh, dull after oxyd- 
ation. Fracture uneven, somewhat subconchoidal. 

One of my specimens shows a thin coating of an arseniate of 
copper, probably olivenite. 
Am. Jovb. Sol— Bboond Ssrixs, Vol. XXXIII, No. 08.~Mabch, 18dd. 
25 
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Quartz being so much intermixed with the mineral, it is dif- 
ficult to obtain material for analysis q^uite free from it. The 
quantity in analysis I, was 0*55 p. c, in II, 6*71 p. c, which 
were subtracted, leaving for the pure mineral : 





L 


n. 


Theory 


Arsenic, 


29-25 


29-48 


28-82 


Copper, - 


•yo-es 


n(yo\ 


11-68 



99*08 99*59 

It is certainly a very remarkable feet that the Lake Superior 
copper region as well as Chile furnish the three arsenids of cop- 
per, neither of which has, as far as I know, been observed at 
any other locality, excepting the impure variety of domeykite 
(condurrite), which occurs at one or two mines in Cornwall. 

4. Copperglance pseudomorphoui after galena (Harrisite, Shepard.) 

When I pronounced harrisite to be a y«endomorph of copper- 
glance after galena, (this Joum., [2], xxiii, 415,) I little thought 
that soon after, by the discovery of Dr. John Torrey (who com- 
municated to me specimens from the Canton mine, (Georgia, still 
containing a nucleus of unaltered gdena, noticed by Prof. Brus^ 
in the 9th supplement to Dana's Mineralogy), my suggestion 
womld be provea to be a positive fact, 

I received about one year ago from a new locality several 
specimens of this interesting pseudomorph from the discoverer, 
Alexander Trippel, Esq., Superintendent of the copper works in 
Polk county, Tennessee. They occur at the East Tennessee 
mine, Polk county, in a feldspathio rock, associated with chal- 
copyrite, j^yrites, blende, ramet and lime-epidote (see No. 9 be- 
low); their color varies oetween dark lead grey and blueish 
black; frequently they contain a nucleus of almost unaltered ga- 
lena, while others are almost pure copper-glance, or intermediate 
states of alteration. A portion of the copper present is in the 
form of covelline, as already indicated by the blueish color of 
several pieces and confirmed by the analyses. The following 
results were obtained: 



Lead, 

SQyer, 

Copper, 

Iron, 

Sulphnr, 

Selenium, 

Quarter 

100*46 100-00 10000 100*00 99*08 9909 

The rational composition of the above analyses would be: 
* From Um loM. 



I. 


XL 


m. 


IV. 


V. 


VI. 


Noclaot of salent. 












8433 


12*66 


11-88 


2*86 


1*07 


0*41 


0*72 


0-60 


0*78 


VIO 


0-20 


0-16 


094 


66*27* 


67*46 


74-90* 


76-40 


70*44 


0*20 


061 


0*40 


0*40 


0*66 


411 


14*27 


20*17 


2004 


2075 


20-60 


24-07 


trae9 


trae$ 


trace 


trace 


trace 


trace 


• . • • 


.... 


• • • • 


.... 


0*11 


• . . • 
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G«IflBi> 97-41 14-60 18*14 S*Sd 1*24 0-4T 

Silverglance, 088 067 084 1-26 0^8 018 

OoTeUioe, 1-41 6-02 4*11 4-70 2*26 9*08 

CoppergUDCe» •••• 78-82 81-05 89*89 98*80 80*70 

Pyilt«8, 0-48 1*09 0^86 0-86 189 * 8-81 

It may be interestiiig to give for comparison the results of an 
analysis of a specimen made by Mr. Trippel, although the 
amount of sulphur is evidently too low. He found : 



Lead, 

SilYer, • 
Copper, • 
Iron, 
Solpbor, • 



28-81 or Galena, - • 26*98 

0*21 •* Sllverglaoce, - 0-24 

6610 •* Copperglanoe, - 70-26 

1-60 - Pynlea, - • 8*20 

18-66 



99-78 100*68 

This composition corresponds, nearly, with the formula 4Cu,S 
+PbS, which requires 58-08 copper, 28*59 lead and 18-88 sulphur. 

The composition of P. Field*s altsonUe is 8Cu,S + PbS and 
that of the cuproplumbite Cu,S+2PbS. I have no specimens 
of either of these minerals for comparison. May they not also 
prove to be pseudomorphs of copper-glance after galena in a yet 
unfinished condition? 

5. MUlerite. * 

A beautiful variety of miUeriie occurred lately in considera- 
ble quantities at the Ghip Mine, Lancaster county, Pa,, forming 
coatings of a radiated structure of jV to ^ of an inch in thick- 
ness or concentrically radiated semi-globular masses or tufts. It 
is frequently tarnished, and manv pieces show a commencing al- 
teration into copperglance. Such specimens are dull, of a black 
color at the upper part of the tufts or little crystals, while the 
lower still presents the brass-yellow color and metallic lustre of 
the millerite. Analyses made in my laboratory, gave for: 







n. TlkeparayaUendmaUrite. 


Sulphur, 86*14 




Sulphur, 88-60 


Copper, 0-87 or Ou^S 
Nlctel. 6808 - NiS 


109 


Copper, 4-68 or Ou^S 6*80 


97*29 


Nickel <fc Cobalt, 69-96 •* (NiCo)S 92*48 


Cobftlt» 0-68 *< CoS 


089 


Iron. 1-82 « FeS 207 


Iron, 0-40 « FeS 


0-63 


Insoluble, 0-54 


InK>lubl6, 0*28 







10086 99*90 10006 10026 

6. Proustite (?) 

The very rich silver ore tetrahedrite (?) described by me (this 
Jour., [2], xvi, 88) has been found by some late explorations at 
McMakin mine, Cabarras county, N. C, apparently in consider- 
able q^uantities. I had an opportunity to examine a great num- 
ber ot specimens and have observed on a few of them, besides 
native silver, microscopic crystals of a bright cochineal red color, 
which appear to be proustite. Aldiough the quantity is too 
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small for any furtlier examination, I considered this occurrence 
interesting enough to have it recorded. Associated species are, 
besides those akeady mentioned, galena, blende, pyrites, talc, 
quartz, jiallogite, calcite, barytes, etc. 

7. Automolite* 

The beautiful automolite from the Canton Mine was first no- 
ticed by Prof. C. XJ. Shepard (Report on the Canton Mine, Savan- 
nah, 1856, and 2d edit. New Haven, 1856.) The crystals are 
of a very deep leek-green color and vitreous lustre, and present 
the octahedral and dodecahedral planes, the latter very deeply 
striated, parallel with the macrodiagonaL An examination 
made in my laboratory gave : 

Oxygen. 
Silicic add, (quarts) 2-8T p. c 

Cnpric oxyd, 1*28 ** 

Alumina, 58*87 " containa 24*96 ) ^^..^i. _ . 

Ferric oxyd, 6*68 « ** 200 p** *«> — ^ 



Ferrous oxyd, 8*01 * " 0*671 

Zinc oxyd, 80*27 " « 6*97 I ^.j.,, _ , 

Haoganoua ozyd, 0*20 ** " 004f **** "" 

Mi^eala. 8*22 ** « X*29j 

• 100*86 






The small percentage of silicic acid in the above analysis re- 
sults from a mechanical admixture of quartz ; the cupric oxyd 
probably does not belong to the mineral and therefore has not 
been considered so ; taking the iron as magnetic oxyd, which is 
most rational on account of the deep leek-green color, we get 
exactly the spinel formula BO: B^O, ^ 1 : S« 

8. Pyrope. 

A deep blood-red, and sometimes brownish-red variety of 
pyrope was several years ago brought from near Sfimta F^, New 
Mexico. It forms smaU, somewhat angular grains, of from ^ to 
\ ot an inch in size, the edces rounded as if worn offi Sp. gr. 
at 12° 0. ^8*7S8. An analysis made in my laboratory gave; 

OxTgeo. 
IgnUlon, ... 0*45 

BUicicacid. - - - 4211 4X>ntaina 20*86 
Alumina, - - . 19*86 « «*0*lo.ftK 

Chromic oxyd, - - - 2*62 •* 0*81 J ^^'^ 



Ferrous 02yd, • • 14*87 

llangaDous oa^d, - 0*86 ** 0*08 i -. .,, 

lime, .... 5*28 « 1-4" ^ ^^^ 

HagMda, .... 1401 <* 5*C 

9900 



2*80) 
0*08/ , 
1-49 f 
5*60 J 



Considering in this analysis the chrome as chromic oxyd, and 
the iron as ferrous oxyd, we get for this pyrope tlie garnet for- 
mula : 8BtSi+il»Si, the oxygen ratio being nearly = 1:1:2. 
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9. Lime-Bpidoie. 

The minerals presented to me by Alex. Trippel, Esq., con- 
tained an interesting variety of epidote from the Polk County 
Mine, East Tennessee. It occurs m lar^e but indistinct crystals, 
which are lengthened parallel to tV, which plane is best devel- 
oped and can be distinctly observed on every crystal ; some of 
the crystals show also the planes It and ^t, but the two latter 
generally are obliterated, and generally can be recognized only 
by a deep striation. The cleavage is very distinct parallel with 
u. The color is grey, with a blueish greenish or greenish brown 
tint. Their sp. gr. at 12*" C. = S-S44. Frequently, especially 
the larger crystals, intermixed with chalcopyrite and pyrites, 
and quartz. I found them to contain : 

Ignition, .... 0**71 

SiUdc acid, 80*78 40*0i 

Alomina, .... 80*68 

Ferric oxyd, . . • • 2*28 

Hanganous ozyd, .... 0*19 

Lime, .... 26*11 

Magnesia, .... trace 

Cupricoxyd, •••• 0*24 

W20 

Another variety in aggregations of coarse grained, confusedly 
crystalline, sometimes (^umnar masses of a greyish white color, 
has evidently undergone a partial decomposition ; it is associ- 
ated with blende, harrisite, garnet, etc. Mr. Trippel has com- 
municated two analyses, I. by fluohydric acid, IL by fusion with 
carbonate of soda. He obtained : 

L n. 

Silidcacid, 48*20 

Alumina, 2908 2960 

Ferric oxyd, 2*78 2*88 

Magnesia, 0*60 0*66 

lime, - - . - - - 28-98 22*72 

Ignition, 0*26 0*26 

Potash, tracM 

99*22 

10. Leopardite^ a true porphyry . 

This peculiar feldapathic rock, which occurs in the neighbor- 
hood of Charlotte, Mecldenburgh county, N. C, and first noticed 
by Prof. 0. U. Shepard as the leopard stone of Charlotte, and 
by C. L. Hunter, (this Journal, [2j, xv, 877,) has also been ob- 
served at other localities ; for instance, near the Steele Mine, 
Montgomerjr county, N. C. According to Pro£ Shepard, it is 
a compact feldspar and quartz, the spots being produced by iron 
and manganese. I have made an examination of it, which 
proves it to consist of a feldspathic matrix and disseminated 
through it minute crystals of a feldspar, apparently orthoclase, 
showing rectangular cross^sectioiis, and six-sided double pyra- 
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mids of quartz, thus having the petrographic character of a true 
porphyry, a conclusion which was confirmed by analysis. 

The matrix, which was carefully selected for examination, had 
a crypto-crystilline structure, only visible with the aid of a lens, 
and a very faint silky lustre. Color, yellowish white. Some 
portions scratched orthoclase, others did not, notwithstanding the 
material appeared to be quite homogeneous. The purest that 
could be selected contained as follows: 

Silicic add, - . - . . . 76'92 

Alumina, .---..- 14*47 

Ferric oxjd, ...... OSS 

Magooda, 0-09 

Xtime, -•-••.. 0*02 

Soda. 4W 

Potash, 4-01 

IgDitioD, ..•-..• 0*64 

10001 

It will be observed that the composition of Bunsen's normal 
constitution of trachyte, to which the porphyries belong, closely 
resembles the above, containing : 

Si Sl,9e Ca i[g ffTa 

n^iil 14-28 1-44 0-28 7-88 

11. Staurotidef 

I have examined the mineral, that Prof. C. 17. Shepard, in 
his Report on the Canton Mine, first noticed as Staurotide or 
supposed Partschine, and of which Prof W. J. Taylor found a 
new locality near Webster, Jackson Co., N. C. (Proc. Ac. Nat. 
Sc. of Phil. Aug. 1858) and of which he remarks that an exam- 
ination made by Dr. Genth and himself renders it very doubt- 
ful as to its being staurotide. I have since made several analy- 
ses of quite pure material, using the utmost care to obtain per- 
fecily correct results. 

It occurs in minute crystals, rarely of i of an inch in length, 
of a yellowish brown or cinnamon brown color, apparently right 
rhomoic prisms, similar to those of staurotide witn the planes 
/ and it. I have not observed any otheri Sp. gr. at 27** 
a = S-792. 

Associated with the copper and lead ores of the Canton Mine, 
and very characteristic for this locality. I obtained : 

I n. III. IV. Oxygen. 
MetnretolL 

IgnitkNi, 1*91 1-26 126 1*47 

Slide add, 28-'72 28-87 28*88 28*82 coDtaina 14-96 ) , ..oq _ r^ia 

Titanic add, 0*88 0*94 0*70 084 ** 0-88 C"** — ^^ 

Alumina, 49-03 4942 49 20 4921 « 28*00 [ «- a. _ ^..,- 

Ferricoxyd, 9 84 964 9 66 9-61 « 2*86 f ^* ''*^ — * *^ 

Zincoxyd. 649 ),-.., 7*66 718 ** 1-41) 

Hanganoas ozyd, not dei. ) ' *^ 016 0*16 « 0*08 V 2*78 » 1 

lfagneda» 8*19 8*29 8*17 822 " 1*29) 

Oa Ag, traci* traee* traeu 

99166 100*82 100*66 100l6 
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Considering the bases BO to be combined with alumina in 
the proportion in which they form spinel, we would have 28*60 
per cent of this aluminate. This would leave 14*81 oxygen of 
the alumina, which with 285 of the ferric oxyd are in the ratio 
of 5 : 1, as in most of the staurotides. The oxygen ratio of 
the remaining bases R, 0, to SiO, (TiO,) is = 6*47 : 5*60 = 
1*14 : 1. The formula for the above mineral would nearly re- 
semble: iftSl+^^Sis. 

It may be interesting to state that calculating in Jacobson's 
analyses of the Polewskoi staurotide the magnesia as being com- 
bined with alumina, we would obtain from 8'67 to 8*82 per cent 
of aluminate, and the oxygen ratio of the remaining bases B,0, 
and SiOg would be as 1*18 : 1 and 1*15 : 1 or nearly the same as 
in the Canton mineral. 

Jacobson's other analvses, calculated in the same manner, 
give different results, and after deducting the magnesia as alu- 
minate, we ^t for the bases RfO, and SiO, in the Brittany min- 
eral the ratio 1*28 : 1, in that from Airolo near St. Gothardt, 1*48 
and 1*42 : 1, and in that from St Gothardt from 1*88 to 1*62 : 1. 

The difficulties in the analysis of staurotide, especially wiUi 
regard to the quantity of silicic acid and the separation of the 
bases BO from those B^O,, and the doubts existing as to the 
state of oxydation of the iron and manganese, render it very de- 
sirable to have this mineral re-investigated. Kot before a teries 
of the most careful analyses of the different varieties of pure 
staurotide have been made, can the true constitution of this spe- 
cies be established. 

12. Chrysolite and minerale retultmg from its alteration. 

Chrysolite, or especially the variety which is known as oliv- 
ine, has for a long period of time been observed as occurring 
only in basalt or lava or rocks of a similar origin. Since the 
important discovery of the well known pseudomorphs of ser- 
pentine after chrysolite, at Snarum, in Norway, sometimes hav- 
mff still a nucleus of the latter, it has been found at several lo- 
calities in talc slate, at Sissersk and other places, and in Siberia, 
(glinkite) and a titaniferous variety at Pfunders in Tirol. 

I have lately received several specimens firom a new locality, 
from Webster, Jackson county, N. C, and an examination of 
them appears to give evidence that chrysolite is probably the 
mineral from which talc slate and many of the serpentines have 
been formed. 

I have two varieties from there, (I) a pale, greyish green one, 
of granular structure (the largest grains not over two lines long, 
but generally very minute) and very friable, and (II) another 
less friable, of a somewhat darker* yellowish olive green color. 
Sp. gr. of L at 12* C. =8-280, of XL =8*252. 
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la talc slate probably belonging to the lower Silurian forma- 
tion, associated with small octahedra of chromic iron, and a pecu- 
liar mineral, resembling pyrosclerite and serpentine. The analy- 
ses gave : 

I. IL 

a. b. 

Ignition, - - - 082 0-60 0^6 

Chromic iron and quarts, - - 068 1'27 1*88 

Saidcacid, - - - 41*89 4087 4074 

Ferrous oxyd, - - - 7*89 789 7'26 

Nickel oxyd, • - - 085 060 0*89 

Magnesia, • . . - 49*18 notdet 49*18 

Lime, .... 0*06 notdet 0*02 

and manganese, ) 

10021 10018 

Even the purest si)ecimens show here and there a few specks 
of talc and a chloritic mineral, both of which evidently result 
from the alteration of chrysolite; where the talc increases in 
quantity it forms first slender crystalline masses, like spears 
passing in all directions through the olivine ; where it predom- 
inates the remnants of the olivine can frequently be observed in 
little patches or nodules or between the greenish white laminae of 
the talc, generally having lost the vitreous lustre, and where it is in 
immediate contact with the talc, more or less tinged yellowish or 
brownish from a minute quantity of hydrated ferric oxyd, re- 
sulting from the oxydation of the ferrous oxyd of the chrysolite. 
An analysis of the talc gave : 

Water, --.-... 0*84 

Silicic acid, ....--- 64*44 

Alumina, -------. 0*48^ 

Ferrous oxyd, ....... 1*89 

Nickel oxyd, ....... 0*28 

Magnesia, -...--- 8819 

100*07 

Not only talc, however, results from the alteration of the chry- 
solite, but also a mineral, which in its physical properties, as far 
as they could be ascertained, resembles pyrosclerite. It appears 
to be rhombohedral ; the crystals although indistinct present tri- 
angular basal and also rhombohedral planes. The cleavage is 
basal and highly perfect. H. = 2 -5. Color, dark blueish to 
brownish green; translucent. B.B. it exfoliates slightly and be- 
comes silver-white. Infusible. The material for analysis was 
too smaU to have it of a uniform color. The results were as 
follows : 
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Silicic add, 

Alumioft^ 

Chromic oijd, 

Ferroot ozyd, 

NiolMloijd, 

MaffQcsiA^ 

Lime, 



L 


IL 


McaiL 




Oxygen. 


8'2» 


notdcft 


8*29 coDtaiDi *2-92 s= Oil 


8116 


81-76 


81*46 


•« 


16*88 =s 0*9 


18-70 


12-45 


18*08 


u 


J4J( 7-89 = 0-4 


416 


not dot 


4*1 d 


u 


4-88 


4-94 


4*88 


M 


1*08 


o-io 


Dotdet 


0-16 


II 


0-08 


notdet 


4810 


4810 


• 


17*28 y 18-40 s=l 


0-17 


notdet 


017 


m 


0-06 


noidet 


006 


0*06 


It 


001 



10085 



Althaagh the results of the two analyses agree pretty well, 
and are believed to be correct, I hesitate to express an opinion 
on this mineral. The composition corresponds nearly with the 
formula: 8ftsii^+sftdi+^ It is to be hoped that soon larger 
quantities of this interesting mineral may be obtainable for a 
more complete investigation. 

It is worthy of remark that the oxygen ratio of SiO, and BO 
is nearly as in the original chrysolite, and the bases B,0, : HO 
nearly as 8 : 1, as in diaspore. 

Another product resulting from the decomposition of this 
chrjrsolite is serpentine of a dark greenish grey color, resembling 
the duller varieties of the so-called tmlliamsite of Wood's mine, 
Lancaster coun^, Fa. I have no specimens showing the grad' 
ual change £rom the chrysolite; it still shows however to some 
extent the granular structure of the same and here and there 
little lustrous specks, where formerly the larger grains of it ex- 
isted. Examined with a good lens some of the grains have a 
vitreous lustre and appear to be unaltered chrysolite. Small 
grains of chromic iron are also intermixed with it. An analysis 
gave: 

0z7fcen. 
LpitioQ, 9*56 cootains 8*49 ss 1*5 

Chromic iron, • - -057 

AluroiDA, - • • 081 
Kid^eloxyd, - - - 027 " 0^6' 

Ferrotn ozyd, - • 7*17 " 1-59 

liaogBDoos ozjd, - trace, 

Magnada, - - 88*62 " 15*44 

lima, - • • • 0*02 

Silidcadd, * - • 48*87 ** 22*78 «4 

100-88 

The formula is : 2CftiSit)+8fi or ^ water less than usual. 
In the chan^ of chrysolite into talc or serpentine a portion 
of the magnesia is eliminated, which separates either as brucitei 
hydromagnesite, raagnesite or dolomite, minerals which occur 
more or less at the principal serpentine localities. I have not re* 
eeived either fh>m North Carolina and know nothing of their oc** 
eurrence. The serpentine regions of Maryland, Fennsylvanja, 
iJi. JouB. Soi.— Sbcokd Skusb, Vol. XXXm, No. 96.— Mabcs, 1861 
96 
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New Jersey, New York, Connecticut, Vermont and the other New 
England States, as well as Canada, do not appear to have fur- 
nished any unaltered chrysolite. 1 frequently hiave had an oppor- 
tunity to examine the so-called "sand chrome ores" from Mary- 
land and Pennsylyania from almost every locality, but in not a 
single instance have I observed the least mdication of chrysolite. 
The only sample in which I found very fine grains or conglom- 
erations of minute grains of this mineral of a yellowish olive 
green color, in appearance almost exactly like that from North 
Carolina, came from Loudon county, Virginia, in the neighbor- 
hood of the city of Washington. 

By the numerous very careful analyses of T. S. Hunt,* of 
American serpentines, a very important fact, the existence of 
two varieties, has been estaolished; the first containing both 
nickel and chrome, and the other being entirely free from either 
of these metals. From my own observation it seems that the 
latter result from the alteration of pyroxenic and amphibolic 
minerals. It is a question of great interest whether the nickel- 
iferous and chromiferous talcs and serpentines may not all have 
the same origin and result from the decomposition of chrysolite? 
I do not know a single &ct which speaks against this suggestion^ 

If we assume the nickeliferous or chromiferous talc slates and 
serpentines to owe their existence to chrysolite, this mineral must 
in the earlier days of our planet have been very plentiful, and 
this fact in connection with some ideas of Oustav Bischof on 
the origin of olivine (Lehrbuch der chem. und phys. Greologie, 11, 
1, 676-685. Bonn, 1851,) renders the occurrence of specimens, 
showing the direct change of it into talc, etc. of great scientific 
interest. After having shown that the olivine in the basalts and 
lavas cannot have been eliminated from the constituents of the 
molten rocks, but must have pre-existed in its present condition, 
before it was intermixed with them, he remarks : " The question 
whether the olivine xohich is brought up by the lava comes from tm- 
hnovm rochs^ or whether it is an exclusively volcanic product, 
we must leave undetermined." 

This is certainly a very important question. The occurrence 
in strata belonging probably to the lower Silurian, does not ad- 
mit of its volcanic oricin, and the facts established by the above 
observations leave no doubt in my mind that the chrysolite or 
olivine-rockj which formerly must have existed in large strata or 
masses, has furnished the material for the globular masses and 
grains of this mineral, found in the basalts and lavas, which is 
made the more probable since almost all the chrysolites analyzed 
since Stromeyer, have been shown to contain nickel, and, accord- 
ing to Walchner, chrome not less generally disseminated through 

^ Id T. S. Hunft paper on Ophiolitet, thii Jounud, [8], xzyi, 2(9, line 80, md 
.ebiyBotile 'for .duytwte. 
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them, the latter certainly as chromic iron, which I have observed 
with a good magnifier in exceedingly fine particles or even in 
minute octahedra of the characteristic ^*easy sub-metallic lustre 
in olivines from numerous localities. B.B. they give distinctly 
the chrome reactions. 

13. Serpentine. 

In connection with the preceding paragraph, I will mention a 
few observations of serpentines, resulting from the alteration of 
other minerals, which lately have come to my notice. 

In my collection I have specimens of fibrous serpentine firom 
Texas, Lancaster county, Pa., of a greenish white color. The 
fibres are about 1 j^ inches long and separate very easily. It has 
no lustre, and evidently results from tne alteration of asb^tos ; 
a chemical examination proves it to be pure serpentine. 

The so-called " baltimorite" is certamly nothing else but a 
pseudomorph of serpentine after asbestos. 

A specimen of chrysotile with silky lustre and a greenish, 
brownish and greyish white color, the fibres from three to four 
inches long from Providence Township, Delaware county. Pa., 
also originates from asbestos, which, of exactly the same struc- 
ture, is still found in the neighborhood. 

Another piece of chrysotile from Marble Township, Del. county, 
Pa., was formerly bronzite. It consists of small roundish masses 
of ^ to ^ of an inch in diameter, imbedded in massive dark 
blackish green serpentine, the fibres corresponding with the for- 
mer cleavage separation of the bronzite. Its color is greyish- 
brownish-greenish white, and the lustre silky. 

In the same township is found chrysotile resulting from the 
alteration of actinolite ; it is of a CTeenish white color and some- 
what silky lustre, shows still the divergent structure of the orig- 
inal mineral. It is imbedded in massive, somewhat granular, 
greyish ^reen serpentine, in some places of a darker color from 
the admixture of exceedingly fine grains of magnetite, evidently 
another product of the decomposition, which has taken place. 

The well known foliated variety, tne '* 7?iarmoKte," results ac- 
cording to the observations of Prof. Oreo. J. Brush and myself 
from the alteration of brucite into serpentine. 

With regard to fibrous serpentine or chrysotile, I was for a 
long time in doubt, whether it might not be an original mineraly 
I mean one crystallized as such — but all the above observations 
and the mode of its occurrence appear to show conclusively that, 
like all the other serpentines, it is the result of the alteration of 
other minerals. 

14. Keroliie. 

A milk-white inclining to blueish-white kerolite, with waxy 
lustre, from Harford county, Md., which I have examined in my 
laboratory contains: 
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Dotdet 
51-20 

- 0-22 
2681 


By Miu0iMt6 of >od>» 
20^1 Botdft 
61-09 51-02 

0£8 026 
28-28 27-91 




100-61 




15. Manadte. 
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Water, 
Silicic acid, 
ForrouA ozjd, 
Magnesia, 



One crystal of this rare mineral has been found in the gold 
washings of Todd's branch, Mecklenburgh county, N. C, asso- 
ciated with diamond, garnet and zircon, the latter similar in 
form to those of McDowell Co., K 0. (Dana's Mineralogy, 4th 
edit., page 195, fig. 886.) 

It is i of an inch long, a little over f wide and somewhat less 
than I thick, of a yellowish brown color and shows distinctly 
the following planes : 1, It, ii^ /, -1 and ii. The crystal being 
slightly waterworn has the edges somewhat rounded, by which 
some others may have been obliterated. The sp. gr. at 12^ C. 
=6-203, 

16. BammtUhergU Jiineralehemii. 

It is with great regret that I feel it my duty to investigator 
to call their attention to several omissions and misapprehen- 
sions in Rammelsberg's great work, "Mineralchemie," which I 
consider of too much importance to be allowed to pass unno- 
ticed. Not intending to write a criticism of the work itself, I 
will limit my remarks to those investigations only, which have 
been made in my laboratory either by myself or under my im- 
mediate supervision. 

On page 5, under Tellurvrismuth he gives the analyses of " C. 
Sfkn'Tellerwismuth,^* made by Coleman Fisher (this Journal, [2]. 
vii, 282) and states that the great variety of the Virginia mineral 
is somewhat surprising. If Prof. Rammelsberg had read my 
paper (this Journal, [2], xix, 15) he might have found that I 
distinctly state, that the material for my analyses was a portion 
of the same^ which Fisher examined, and his analyses being 
erroneous, that a selen-tellurwismuth with such a high percent- 
age of selenium does not exist. 

On page 21, he gives Shepard^s old analysis of chathamite 
(cloanthite), which was made before any exact mode of separa- 
tion of cobalt and nickel was known, and in a note he adds my 
recent analyses. 

On page 60, he states that according to Pratt the harrisite is 
the dimorphous form of the subsulpnid of copper, whilst the 
credit for this suggestion is certainly due to Prof. Shepard. The 
above analyses, under No. 4, 1 hope will satisfy Pro£ R. as well 
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as others of the correctness of my views that harrisite as well as 
cantonite are pseudomorphs afler galena. 

On page 177, he gives the analyses by mvself (8) and Whit- 
ney (11) of the variety of pitchblende, which LeConte had dis- 
tinguished as coracite, and at No. 11 with a mark of interrogation 
he says : '* whether identical with No. 8,*^ although in my paper 
(this Journal, [2], xxiii, 421) I speak of it as the same mineral. 

On page 426, my species " bamhardtite'' figures amongst the 
minerals of which the composition is but incompletely known, 
notwithstanding the numerous analyses of this mineral from 
several localities, all agreeing very well with the formula given, 
and the fact that my results have been corroborated by an 
analysis of 0, Dieffenbach (Liebig and Kopp's Jahrtsbericht^ 1864, 
810). No doubt can exist as to this species. This opportunity 
offering I may add a new locality, the Cambridge mine, Guilford 
Co., N. C, and state that an analysis of it gave results corres- 
ponding with those previously obtained. 

On page 228, he gives mv analysis of the herrerite or cupre- 
ous smithsonite, saying that the mineral in which Herrera 
alleged to have found tellurium, carbonic acid and nickel-oxyd, 
had been correctly determined by Del Eio ; this is true as far as 
the principal constituents are concerned, but Del Bio called it a 
" nickeb/erousj^^ whilst it is a cupriferous smithsonite ; on page 
429, we find herrerite again under the dottbiful species — ^and to 
make it still more doubtful, Bammelsberg says with a mark of 
interrogation, that I consider it a cupriferous smithsonite. It 
may well be questioned whether Bammelsberg or any other 
chemist has the right to speak authoritativel v on a subject, upon 
which he has had no opportunity to inform himself autoptically 
or by chemical investigation. My analyses are of course open 
to re-examination by any chemist, provided he uses the same 
material upon which I operated ana equal care, and criticisms 
based on stick re-examinations are perfectly justifiable. But 
wherever that has not been done, I earnestly protest against an 
author casting a shadow of doubt over my mvestigations, when 
I know that all pains have been taken to furnish reliable in- 
formation. Where a doubt exists, I make frequent use of an 
interrogation mark : a compiler, if he intends to make his work 
a reliable one, has no more right to omit this query, where an 
author has considered it necessary, than to add one without stat- 
ing obvious reasons for so doing. 

On page 682, he says that we have no crystallized feldspar of 
a higher amount of acid than orthoclase, and '* baulite" is men- 
tioned on page 688 as containing minute crystals of feldspar, 
apparently on my authority. I am not aware that I ever made 
•uch a statement It is certainly a grave misapprehension of 
my investigation (Ann. der Chem. undPharm., Ixvi, 270). Thia 
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is the more surprising from the £Bu^t that Prof. J. D. Dana has at 
my request examined a specimen with the microscope, but could 
not detect any admixture of quartz, and that it consisted of 
quite small glassy crystals or grains, which appeared to be purely 
the baulite (Ist Suppl. to Dana's Mineralogy, this Journal, [2], 
xix, 856). Baulite is a crystallized feldspar with the oxygen ratio 
of li:»:Si = l:8:24. 

On page 1019 he remarks that the zamtite, a hydrocarbonate 
of nickel from Spain is probably identical with nickel-gymnito 
(a silicate) ; it is more likdy identical with emerald-nickel. 

Amongst the omissions 1 notice the analyses of the meteoric 
iron from New Mexico, the nickel meteorite from Octibbeha, 
Miss., platinum from Oregon, orthoclase from N. C, etc. etc. 

PhUadelpbia, Not. 80th, 1861. 



Art. XX. — On some questions concerning the Coal Formations of 
North America. Families, Genera and Species of Goal Plants of 
the United Slates; by Leo Lesquerbux. (Continued from 
vol. xxxii, p. 205.) 

Pecopteridece. 

Ip we continue to follow Brongniart's principle for the classifi- 
cation of the fossil ferns, attempting to fix the divisions /rom the 
nervation, in relation with the general form of the fronds and of the 
pinnules, the tribe of the Pecopteridece and its generic sections 
appear fixed by reliable and sufficient characters. 

The Pecopteridece have a bi- or tri-pinnatifid frond with unequal, 
open pinnae and equal, oblong or linear-obtuse pinnules, generally 
united together near the base and thus attached to the rachis by 
the whole enlarged, sometimes decurrent, very rarely narrowed 
base. The medial nerve is strong, straight, generally ascending 
to the top of the leaflets, and the veinlets are either straight and 
perpendicular to the medial nerve, simple or forkingonce or 
twice, or somewhat oblique, arched and dichotomous. The firuc- 
tification is apparently punctiform; sometimes marginal and 
continuous as m the genus Pteris. 

This definition is, with slight modification, that of Prof. Brong- 
niart Though the last remark about the fiructifications has 
been generall v repeated by European authors, I do not know of 
any species oi Pecopteridece that has been seen with evident mar* 
ginal fructifications. The likeness of form and nervation of 
some of our fossil species of the coal-measures with species of 
Pteris living at our time is undeniable ; but it is the only reason 
we have to suppose that their fructification may be sometimes 
marginal If species of this tribe were found with evident mar* 
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^nal fructifications, they should be at once separated and put 
into a peculiar division. 

The Pecopterideoi that by their general form and nefyation most 
resemble the genus Pteria constitute a separate group. Gene- 
rally larger than the other species of the tribe, their ironds are 
broad at the base, lanceolate pointed in the upper part, nearly 
triangular in outline. The lower pinnae are bi-pinnately or pin- 
nately divided with long-linear obtuse, rarely somewhat acute 
leaflets, while the upper pinnae become pinnatif and then simple 
with shorter and broader pinnules. Thus the fronds in the lower 
part are bi- or tri-pinnately divided while the upper part is only 
bi-pinnately or even pinnately parted; The strong medial nerve 
of the leaflets ascenos to the point and the nervules generally 
perp^icular to the medial nerve, or nearly so, are strongly 
marked and simple or forked once. 

The name of Aleihopteris given to this division by Sternberg 
and Goppert has been admitted by Brongniart; and the section 
itself considered by this author as forming a well characterized 
genus, provided it be restricted to species agreeing with the 
above aefinition and not extended beyond its limits, as has 
been done by Unger. The known American species belong- 
ing to this genus are: AletJiopterie lonchitidia Stemb., J.. aquiUna 
Gopp., A. &rlii Brgt, the largest of our species with pinnae 
sometimes longer than one foot and pinnules two inches long; 
A. marginato Brgt, very rare indeed and perhaps not even be- 
longing to our coal-measures, the specimen referred to this species 
being obscure and incomplete. These four species are common 
to both oontin^its. As exclusively American species we have: 
Alethopterta Pennsylvantca Lsqx., Akthopteris species ncva^ (incd :) 
formerly referred to A. urophiUa Brgt, (Penn. Geol. Eep., p. 864) 
but differing by twice forked veins and by a broader, shorter and 
pointed terminal pinnule. Aleihopteris Owenii Lsqx., (Ark. GeoL 
Kep., vol. ii, p. 809, pi. 2, fig. 1), A. Ooxiana Lsqx., (Ky. Geol. 
Bep., vol. iv, ined:) and A. distans Lsqx., if this species founded 
on two small and imperfect specimens proves to be a good one. 
Our A. Coodana Lsqx., somewnat resembles A. sinuata Brgt. Its 
secondary veins are more oblique than those of any other species 
of the genus. It is thus intermediate between this and the fol- 
lowing division. 

The genus OaUipierisj^ proposed by Brongniart for another 
group of fossil ferns, is related to the Neuropteridece by the ner- 
vation, and to the Pecopteridece by the leaflets attached to the 
rachis by their whole base and generally united together. Pro£ 
Gdppert formerly referred the species of this group to a peculiar 
section of Neuropteris, and I admitted the same views in the 

* This ntme CalHpterit it given also by Mr. John Smith to a gmoB of liring ferhs 
(Hook. Mam. oo the OaoL of Qraat Brit p. 410). 
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Pennsjlyania report But this last genus is far more natural if 
preserved with this characrer : {leajiets attached to Ute rachia by 
the middle of their hose or by the base of the medial nerve only) ; and 
the group of species forming the genus CaUtpteria find also a 
more natural place as the first of the Pecoptertdece^ serving for a 
link of union between this and the Neuropteridece. 

In comparing the species referable to the genus CaUiptxrie 
Brgt, it is evident that they present two somewhat different types 
of nervation and thus should be separated in two sections. The 
one characterized by a thick straight medial nerve, ascending 
above the middle of the leaflets and by thin, close, arched, dichot- 
omous forking veinlets, is more closely related to Neuropterig; the 
other with a thinner, somewhat flexuous medial nerve, dichoto- 
mously forking in ascending and veinlets oblique, a little arched, 
distant and forking only once or twice, is related to Odontopteris. 
Of European species : Pecopteris gigantea Brgt., P. puncttdata 
Brgt, Neuropteris conferta Gopp., and N. obHqua Gdpp., (four spe- 
cies extremely alike and perhaps identical). Pecopteris sinuata 
Brgt,* Neuropteris (Pecopttris Brgt) ovata Germ., are referable 
to the first section of this genus with a single American species : 
CcilUpteris Sullivantii Lsqx.f In the second section represented 
in the coal-measuaes of Europe bjr Neuropteris conjugata Gopp., I 
would place our Neuropteris MooniLaqK., N, adiantites Lsqx., and 
Alethopteris rugosa Lsqx. This last species was formerly de- 
scribed and figured from very incomplete specimens first as Ale* 

* No good good spedmeDs of these species haye been thus far found In our coal 
measures. The spedmen from PennsvlTania, referred to the last species, is indSstmct 

f It is on the stems and leaves of this species that the small body, Offromie$$ 
Ammimit Gopp., alluded to in a former paper (No. 96, page 106 of Uiis Journal), 
is espeoially found in the coal-measures of Illinois. Since the publication of my 
ftmser paper wliere this species is considered as a small freshwater shell, I have 
recetTed from Prof. J. W. Dawson of Montreal a kind note on this snbjeei, with 
specimens showing that the Nova Scotian species is the same as ours. He says : 
"This species SpirorbU earbonariw formerly MicroconchuM carbonarvM abounds in 
the Oarooniferous rocks of Nova Scotia, occurring in the lower coal-measures under 
the Garboniferous limestones and thence up to the upper Goal-measures. It is usually 
found attached to the leaves and stems of land plants or to shells of the Uni^iilTe 
and Modiola-Uke Mollusks of the Goal-measures (Naiachitei Daw.). A similar sp^ 
eies is found in the Devonian at Gasp4 and St Johns, New Brunswick, attadied to 
land plants. I first observed this shell in 1844 and noticed it as a Spiror hU (Joum. 
of the OeoL Soc. of London, vol i, 1846). Hr. Binney referred the Britisfa sbeU to 
Spircrbit in 1862. In 1868 I noticed the resemblance of the Nova Scotian to the 
British species (Joum. of the GeoL Soc., vol x) and in my Supplement to Acadian 
Geology, have stated my belief in their identity, (Acad. Qeol, p. 147, Supl p. 48)." 
As I fiirmerly stated, it is certain that Gyromiee$ Ammonu of the Gkrman antliort 
is the same species as ours, and from Prof. Dawson's specdmens it is evident also, thai 
his SpirorhxM enrbonartM of Nova Scotia is iflentical with it. The remains of the 
distinguished Professor establish beyond a doubt tliat the species is a shell Judging 
from the figure in Acadian Geology, p. 147, that shows the mouth of the spirorbie 
as being cut in an undulating line, and especially from Lyell's figure (Manual i^ 
Geol, p. 626), I supposed that the Nova Scotian and the EogliMi species were 
different from ours woose mouth is exactly oval, with a thick obtuse margin. If 
Lyell's figure is exact, I think still that it cannot represent the same species as onn^ 
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ihffpteris obecurOf in the Penn. Geol. Rep., (p. 865, pi. 1, fig. 18 
and 14) representing the upper part of a pinna, and later as 
AleAopieria rvgosa in the Catalogue of fossil plants of the coal- 
measures of America (p. 11, tab. 1, fig. 2 and 8) showing only 
the lower part of a separate pinna. But better and more com* 
plete specimens of this fine species have since been obtained pre- 
senting its different parts. Like the other species of OalUpterie^ 
it is by the general outline of its frond and the form of its 
divisions a true Alethopteris, while its neryation is that of a Neu' 
ropteris. It has a tripinnately divided frond, with open, flexu- 
ous, ovate-lanoeolate primary pinnsd and linear secondary pinnae. 
The pinnules, united together up to the third of their length, 
are ovate-oblong, entire, somewhat obtuse, with a deltoid, ob- 
tusely pointed terminal pinnule. The lower and inferior pin- 
nules are sometimes of an abnormal form or a little broader and 
more obtuse and as the upper pinnae are decurrent on the rachis, 
they often become attached to the main stem. The medial nerve 
is thin, flexuous, forking in ascending (cjichotomous) and the 
veinlets somewhat distant are oblique, arched and forked once 
or twice. Our Alethopteris SuUivanti Lsqx., has not yet been 
found with pinnae attached to the rachis and it is still uncertain 
if these are decurrent as in the other species. In Nsuropteris 
Moorii Lsqx., and Neuropteris adiantites Lsqx., this character is 
well marked and the main rachis is winged by decurrent leaflets. 

I consider as a third well established division of the Pecopte* 
ridecB of the coal, the ^enus Pecopieris Brgt., as it is fixed in the 
following definition slightly modified from Brongniart, in his 
Tableau dee Oenree, page 24. Frond bi-tripinnatifid : pinnae 
long, pinnatifid, with pinnules attached to the rachis by their 
whole base, generally united together at the base, oblong, obtuse, 
entire, eoual, not decurrent Medial nerve thick or well marked ; 
veins oblique or perpendicular, simple, once, twice, rarely Ihrice, 
forked. 

The modification of Brongniart's definition concerns only the 
diaracters taken from the form of the pinnules : oblong, entire, 
obtuse, and equal ; permitting the grouping of the species of our 
coal-measures in a more simple and natural way. The only spe- 
cies that apparently differs from these characters is Pecopterie ar- 
gtUa Sternb., whose leaflets are sometimes sharply serrate. As 
will be seen below, this fossil fern has its pinnules sometimes 
entire, and thus the serrature of part of the leaflets may be con- 
sidered as abnormal. 

Prof. Brongniart in his Tableau dee Genres has farther subdivi- 
ded the genus Peeopterts into three subgenera, according to the 
direction and the number of the divisions of the veins. As these 
characters are not always permanent in the same species, these 
▲k Jodb. 8ci.-4Booin> Sbbxbb, V<h.. XAXIil, Na 9S.— Masoh, ISSa 
27 
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flubdiyisions can be presenred for oonyenience sakeonlj. They 
are** — 

§ 1. Aphphldns. Peeopteridia species with straight medial nerve 
and secondary veins simple, oblique or perpendicalar to it 
As belonging to onr coal-measnres, we have in this section: 
Peoopteria ar^uia Brgt, P. unita Brgt, P. acuta Brgt., P. cnuaUi 
Brgt., P. condnna Lsqx., P. arbor^scena Brgt, P. eyathia J^rgt, 
P. affinis Brgt, P. pusilla I^x., P. dubia Lsqz^ and Aaplenita 
rubra Lsqx. These last five species may be varieties of A arbo- 
nscens, or at least are considered as such by some authors. To 
this section, I would still add : Pecopieria longifoUa Brgt and its 
identical species Diplaxites tmargincUua Gopp. 

^ 2. DicrophUbis : containing species with twice or thrice ibrked 
veins. Our American species agreeing with it are : Pacovtm$ 
omopteridis Brgt., P. penn€Bfi>rmt8Dr^, P.plumoaaBrg^^ (iaenti* 
cal with P. dentaia Brgt), P. villosa Brgt, and P. decurrena Lsqx. 

To the third subgenus CladophUbis Brgt, with pinnules some* 
times free at the base, nervules more oblique on the medial nerve, 
more divided, genendlv arched and dichotomous, we could refer 
as species from our coaUmeasures : Pecopteria Ciatii Brgt., P. poly* 
morpha Brgt, P. diaiana Lsqx., P. Sheafferi Laqx., and perhaps 
P. velutina Lsqx., whose nervation is entirely obsolete and 
unknown. 

A number of species of PecoptertdecB, especially belonging to 
our coal-measures, should, I think, from their peculiar appear- 
ance, be grouped together in a separate genua They are all 
Uiick-leaved ferns, and their pinnules thoush meetly entire have 
a tendency to become irregularly lobed, when they increase in 
size, especially the lower and inferior one of each pinnie. The 
pinnules are unequal in size and varied in form. They have a 
strong medial nerve, dichotomous or forking in ascendm^, gen** 
erally straight and the secondary nerves or veins diverffiug in 
an acute angle and once or twice forked, according to tne size 
of the pinnules. In this group, I would place Pecopieria nervoaa 
Brgk., P. TMtricata Brgt, P. Pluckneti Brgt, P. Loachii Brgt, com- 
monly found both in the European and the American coal-meas* 
ures, with the following species belonging exclusively to ours : 
Pecopteria SUlfmant Brgt, P. calloaa Lsqx., (Til. Geol. Bept ined. 
pi. 8, fig. 1,) nearlv related to P. Loachii, Sphenopteria Leaquerfuom 
Newb., scarcely distinguishable frohi P. SiUimanij and likely a 
variety of the same, Sphenopteria Neujberrii Lsqx., and Pecopteria 
dimorpha Lsqx. This last species is related to Pwiptaria hijureaia 
Stemk, referred by Prof. Geinitz to P. Pluckneti. The nerva- 
tion and the form of some of the leaflets is the same, but it differs 
by peculiar and apparently persistent charactera. The leaflets 
generally free at the base are sometimes distant and have a differ- 
ent form on each side of the pinnae. The upper ones are shorter, 
broader, broadly obtuse at the top, variously and irregularly lobed, 
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enlarged udaomewbatdeourrent at thd base; thoae of the lowar 
aide of the pinnce are i longer, laneeolate, mostly entire, alightlj 
pointed and alao a little decorrent on the rachis. In the upper 
pinnsB only the shorter, generally triangular, pinnules are appa- 
rently united at the base, at least continuous ; but they preserve 
the same difference of form on both sides of the pinnss, broadly 
triangular ou the upper, longer lanceolate triangular on the lower 
side. This remarkable species, which comes from the coal-meas- 
ures of Rhode Island, varies as much in its ramification as in the 
form of its different parts. On one specimen, showing the part of 
a frond, the pinnas are alternate, distant^ very oblique on the main 
rachis; on another, the alternate pinnee, more than six inches 
long, are perpendicular to the racnis, and placed very close to 
each other, it is probable that this last part is that of a large, 
primary pinna, and that the first one shows the upper part 
of the frond. In that case the frond is tripinnate or even quadri* 
pinnately divided, the lobes or divisions of the pinnules being 
sometimes deep and regular on both sides. 

The only one of our species that might appear out of place 
in this newly proposed group is SphenopterU Neii)berriiLBax.y es- 
pecially from the peculiarity of its ramification. The leafiets 
also, though sometimes irregularly lobed, are less so than in the 
other species and the enlarged main rachis appear narrowly 
winged by the inferior decurrent pinnules like that of some 
Sphenopterts. Except this lost character, which cannot be oonsid- 
^ed as generic, the essential features of this fern refer it to this 
group. Its nervation is nearly exactly like that of Pecopterii 
nervosa Brgt., though less deeply marked, and its pinnules unite 
near the base. The ramification also of Pecopterts nervosa and 
Peoopteris Lo8chi% is, if not dichotomous, at least forked at the 
upper part of the fronds, into two diverging branches as in the 
OltidieniUs of Goppert In Spherwpteris Newberrii, these branches 
are united in a more open angle at the top of an apparently 
naked pedicel in the form of an upturned crescent 

If^ as I think, this peculiar fxjoxxp of fossil ferns of our coal 
ought to be separated as a genus, the name of Aspidiies Gopp. 
would be appropriately preserved for it. It was formerly estab- 
lished by the author, in his Systema, p. S48, and afterwaros aban* 
doaed, because, characterized as it was, especially by its fructifi- 
cation either known or supposed, it contained species that had 
not sufficient affinity to be grouped together. Nevertheless the 
definition characterizing the second section of this old genus 
would without hardly any modification a^ree with the species 
of the new one. Frond bi-tripinnate. Pmnules generally en- 
larged at the base, united, decurrent or separatea and sessile; 
mediid nerve somewhat fiexuous, thinning upwards and becom- 
ing bifid at the upper end ; secondary nerves emerging from it 
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in an acute angle, dichotomous ; branches simple or forking, 
more or less arched. Pecopieris Plucknett Brgt., was already 
placed in this section by Prof. Gdppert, and some of the species 
appear nearly related to species of AsptcUum of our time. 

There are still some other species that have been placed by 
BroDgniart in a separate section of the Pecopterideoi, named by 
him iSphenopterotdes. These species are true Sphenopieris, and 
have been generally considered thus by European authors. Mr. 
Brongniart himself says, in his Ibbteau des Genres^ that they 
would find perhaps a more natural and better place with the 
genus Sphenoptans than with the Pecopteridece. We have only 
two American species referable to this section, and they are of 
course mentioned with the genus Sphenopteris. 

It would be out of place to examine critically now the other 
genera proposed for the classification of the PecopieridecB. A few 
only, on wnich our American specimens furnish some interest- 
ing data, can be mentioned here. 

Goppert has separated his genus JDiplaxites, especially from 
the pinnules united nearly in their whole len^h, and the medial 
nerve pinnately branching, with simple veinlets a little curv^ 
inwards and ascending to the margin of the leaflets. Mr. Bun- 
bury, in his examination of some fossil ferns of Frostburg, Md., 
(Quart Journ. of the Qeol. Soc. of London, vol. 2, p. 82,) has 
made some very interesting remarks on this genus, referring to 
it as likely to be new, one of our American species. From nu- 
merous specimens collected in various parts of our coal measures 
it is evident, first, that our species and Diplaxites emarginatuM 
Qopp., are identical, and secondly, that Diplaxites emarginatue 
Qopp-, and Pecopieris longijblia Brgt., are also the same species. 
It IS true that hitherto we have found this fossil fern only in 
pinnae separated from the common rachis. But they are some- 
times in great numbers on the same slate and both the broad- 
leaved and narrow-leaved forms, to which both names have 
been applied, are found mixed, together with those of an inter- 
mediate size, serving as transition. In some of the leaflets the 
inferior veins do not ascend to the top of the pinnules but di- 
verging against the borders meet those of the contiguous {hu- 
nule half way, or below the point of union of the leaflets. In 
that case the species has exactly the nervation and the form of 
some pinn« of the very variable Pecopieris unita Brgt. It is 
thus a true Pecopieris, perhaps identical with the last species. 

The genus Aspkniies Qdpp., was separated from Pecopieris on 
account of the lengthened or linear iruit-dots. I formerly ad- 
mitted it for one of our fossil ferns : Aspkniies rtibra Lsqjx. But 
from the examination of a great number of specimens, it is evi- 
dent that the narrow linear marks on the upper surface are mere 
irr^ular impressions from the fruit-dots, placed under the IcAf* 
lets, varied indeed by contraction of the epidermis, and do not 
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bIiow the real form of the dots. Both the linear and the round 
impressions are seen on the same spectmena Our species in this 
case is nndistinguishable from Pecopteris arborescens. The Asple- 
nUes nodoeue of Gdppert has been also recalled to it bj Oeinitz. 

In the genus PotypodiU6 Gdpp., still preserved by Un^r, we 
^d PolypodUee elegans 06pp., when another species which ap- 
pears to be identical with it, Pecopteris arguta Sternb., is left bj 
the same author with the genus Pecopteris. The only difference 
that separates both species is that in the first, the leaflets are en* 
tire, and in the second evidently and sharplv serrate. On some 
specimens of ours, both the forms are founa on the same frond, 
viz., sharply serrate le«diets becoming entire either by the pres* 
sure of the teeth against the margin of the leaflets or by insen* 
sibly passing to an undulate and then to a perfectlv smooth mar- 
gin. The great and splendid specimens figured by Oermar, of 
rolypodUes elegans, are extremely like specimens of our Pecop- 
teris unita Brgt 

It is still doubtfhl if the genus Cfremaiopteris Schp., with a frond 
simply pinnate and leaflets vertically placed, ovate, oblong, very 
entire, without anv trace of nerves, should be referred to the 
Peeo]^ide<B as it has been generally done. It is still more un- 
certain if our species Orematopteris Pennsvlvanica Lsqx., belongs 
to this genus or is referable to it The only specimen ever found 
of this fossil plant is figured Tab. 8, fig. 6, of the Penn. Report 
It Ynay be part of an undeveloped frond or even part of a root 
This species like Scohpendrites grossi^lentata Lsqx., (same Bep., 
p. 868, tab. 8, fig. 7,) ought to be left as plants of undetermined 
jdGinity, till better specimens shall have been found. 

S^henopterideoB Brgt. 

The toBBol plants referable to this tribe are, even for the same 
species, extremely variable in their characters. This causes a 
great difficulty in their classification. Prof. Bronraiart has re- 
marked indeed that a division of the Sphenopteridecs would be 
possible, in combining characters drawn from the form of the 
pinnules and from tbe nervation ; but he has not proposed any 
one himself. Prof. Gdppert has divided the Sphenopterideoe in 
three genera only : Spnenopieris^ UymenophilliteSy and Trichomor 
nites. With the exception of this last genus to which none of 
our species can be referred, tiiis classification is admitted for our 
JSji^ienepterideoe. 

The genus Sphenopleris Brgt is still subdivided by Goppert in 
three sections, named here in an order contrary to that of the 
author. 

Ist IHdos<mioides : frond bi-tripinnate, pinnules suboblique^ 
sessile, often united together at the base, entire or lobed or pin- 
nately divided. Nerves pinnate, flexuous, distant, the inferior 
ones forking or dichotomous, the superior ones simple. This sec- 
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tion makes a link of union between Uie Peeopteridece and the 
JSphenopteridec^ containing, as before said^ some species referred 
by Brongniart to the genus Pecopieria. Of this secUon we have 
in our coal-measures : Sphenopteris paupercula Lsqx., (G^oL Bep. 
of 111. ined. pi. 5, fig. 4 and 4a,) related to Pecopieria Shoenieiniana 
Biigt. Sphenopteris spec. nov. (ined.), distinguishable from Pecop- 
ieris Mwrrayani Brgt only by the elightly poinled and onoe-toothed 
lobes of the pinnules that in the European species are roundish 
and entire. Sphenopterte abbreviaia Lsqz., & plicata Ijkj^x.^ a 
B]>ecie8 established fix)m a too small and incomplete specimen 
with nerves entirely obliterated and perhaps referable to Peeop' 
teria Pluckneti Brj^ ; Splwnopteria intermedia Lsqx., Sp. Davalliana 
Gopp, Sp. JDubuiaaonia Brgt., Sp. Oravenhoratii Brgt, and Sp. 
flageUaria Lsqx. I would even join to this division Alethopierta 
aerrula Jj^qx.^ a beautiful species that has some relation of form 
and nervation with this last one and that has no natural afi^ty 
with Alethoptetis. 

2d. CheUanthxndea Gopp. Frond bi-tripinnate with sometimes 
entire, mosUy pinnately lobed pinnules. Nerves pinnate and 
secondary nerves mostly geminate in each lobe and forked near 
the top. Our American species of this section are : i^enopteria 
iaiifolia Brgt, Sp, acuta Brgt., Sp. chtusHoba Brgt, Sp. irregularia 
Sternb., a^. pob/phylla LL and Hutt, Sip. glandidoaa Lsqx., and 
Sp. aquamoaa Lsqx.* 

8d. Davalloidea Gopp. Frond bi-tripinnate, pinnules or lobes 
of the pinnules wedge-ibrm ; nerves oblique, ascending, single or 
double in each lobe. As referable to this section, we have : S^he- 
nopteria tridadylitea Brgt, Sp. apinoaa Gopp., /§>. diatana Sternb., 
t^. dilatata Lsqx., Sp. decipiena Lsqx., and Sjp. rigida Brgt. 

If the American species do not throw any new light on the 
l^enus S^henopteria^ scantily represented in our coal-measures, it 
18 I think different with those referable to the genus HymenophyU 
2ttoG5pp. 

This genus is nearly related to existing species of Hymmo^ 
phyllum and Trichomanea. According to Goppert, it has for 
characters : a frond bi-tripinnate, either irregularly cut-lobed or 
pinnatifid, with the divisions decurrent on a filiform rachis. 
Nerves pinnate or dichotomous, simple in each lobe or excurrent 
I have formerly (page 69, vol. xxx, of this Journal) alluded to 
some species of d^uted affinity, that were at first separated in 
a peculiar genus, Fachyphyllum Lsqx., (Penn. Geol. Bep.p. 868,) 
and afterward referred to a separate section of the genus nymen- 
ophylUtea Gk>pp., (Cat of Fossil Plants,) for the following reasons: 

1st Living species referable to the genus Hymenophyllum have 
two different typical forms to which both the proposed sections 

* The aenration of tbit species is unknown. The general form of its dirisions 
Is that of PecopUrtM Sillimani, 
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of Efmenoj^yUUea are evidently related. The species bdongiDR 
to the first have a lanceolate, bi-tripinnate frond with forked 
pinnules. All its divisions are dichotomous, linear and decur- 
rent upon a narrow, half round or flattened rachis. The nerves 
divide according to the divisions of the frond and the nervoles 
simple in each lobe are ezcurrent Of species referable to this 
section we have from onr coal-measures : BymmaphyHites Hih 
drtthi Lsqx., H.flexicauUs Lsqx., (GeoL Bep. of Ark., p. 809, pi. 1, 
fig. 1 and la,) nymenophyllitei mrmattfidus Lsax., (Gteol. Bept. of 
IlL ined., pi. 2, fig. 2 and 2a,) liymenophylliteapnTcUus Gdpp., and 
H. artemisuBfoliui Brgt The other typical form of the genus 
Symenopht/Uwrn to which another section of our fossil Bymtn^ 
ophyUUea is related has for characters: a simple, cartilaginous 
frond, nearly round or oval-lanceolate in outline, irregularly 
pinnately cut-lobed in short obtuse divisions. The medid nerve 
at its base is the continuation of a short, naked pedicel, emerg- 
ing firom a creeping rhizome. The nerves are dichotomous. 
fencing and thinniufl; in ascending and the nervules simple and 
decurrent in each division. Inaeed, although the g;eneral ap« 
pearance of the species belonging to both these sections is far 
aifferent, it results only from a greater or lesser expansion of the 
limb of the frond. In the first case, there is only a narrow strip 
of it extending on each side of the nerves and following them 
in their divisions, in the second, the derma is broader and some- 
times fill the space between the nerves except near their extrem- 
ities. It appears evident that all our species related to the sec- 
ond section of HymenophyUUea have the same characters as 
described above. All have a strong generally inflated basilar 
nerve, dichotomous or forking in ascending, with simple nerves, 
decurrent to the top of more or less irregular divisions ; all also 
appear to have had a cartilaginous frond. Some authors assert 
that species like Hymmopkyuites gigantstis Lsqx., {Schkopteria lac* 
tuca (jopp.) cannot belong to the ferns. But our American speci- 
mens have apparently either a pinnate fiond with large pmn» 
attached on a common rachis, or a compound of simple fh>nds 
attached to one side of a creeping rhizome, and thus are fern-like* 
Our other American species are still more related to the ferns 
than the former. 

With HymenophyUites giganteus Lsqx., we have from our coal- 
measures : HymenophyUites laeeratus Lsqx., jff. hirmim Lsqx., H. 
affinia Lsqx., H.fimbriaiuB Lsqx., H. adnaacena LI. and H., and a 
new species from Bhode Island, related to the HymenophyUites 
giffonteuSj but with broad obtuse lobes. 

Another reason for abandoning the genus PaehyphyUum is, 
Aat some of the species now under examination have already 
been referred by European authors to five different genera, Schtz- 
opteris, AphlAia^ FUicttes^ Fucoides^ and AlgacUes. The two first 
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only have been preserved for HymmophyUiteB giganteus^ bnt their 
characters are entirely at a variance with those of this and of the 
other species of this group. Brongniart characterizes his genus 
Schizopteris thus : Frond irre^larly forking, sub-dichotomoos or 
pinnately lobed ; lobes fastigiate, elongated, enlarged-cuneiform 
at the top, truncate, without rachis and primary n^ves ; ner- 
yules very thin, parallel, equal, forking, &c. The genus Aphle' 
bia Sternb., is from its character still less adapted for our plants, 
its characters being: frond lobate or flabellate, pinnatiM or 
pinnate, lobes or lacinise plane, nerves and veins none ; rhissome 
filiform, ascending. Moreover, both these genera characterized 
as they are, have no affinity with any other of the fossil plants 
and thus their place is uncertain. 

(7b be coniinued,) 



Art. XXI. — Abstract of a MeteorohgtcalJoumal^ kept at Marietta^ 
Ohio: lat 39** 25' N., and long. 4^ 28' W. from Washington 
City, for the year 1861 ; by S. F. Hildbbth, MJ).— [Thirty- 
fifth annual Eeport] 
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The mean temperature for the year is 51°-71, being not fer 
from the average of a series of years. 

The amount of rain and melted snow is 46*441 incheis and con- 
siderably above the mean for this locality. 

Winter months. — ^The mean temperature for the winter is 83**'55. 
It was a very mild winter — the mercury being at no time at zero, 
though very near that point The Ohio river was not dosed, so 
as to prevent navigation, but contained at times considerable 
floating ice, lasting only a few days. There was but little 
snow. 
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i^9ring months. — ^The mean temperature of spring wta 50^-69, 
which is nearlj two degrees below the average, this season varj- 
ing in different years from fifty to fifty-seven degrees. 

Summer months. — The mean for summer was 69° '80, which is 
rather below the usual temperature for this season of the year, 
the mercury at no time rising above 92"^. 

Autumn months. — The temperature for autumn is 60^*51, which 
is two or three degrees below the average. In the year 1864, 
the mean of this season was dO'^'SO, a notable variation. The 
first snow fell on the 24th of the month of November, about 
half an inch, but mdited away in a few days. 

Bemarks on the year 1861. — The year has not been marked by 
any great extremes of temperature^-—the coldest day being two 
degrees above zero, and the hottest, ninety-two degrees. There 
has been no suffering of the crops of grain and grass from drouth, 
but an abundant supply of riun has &llen, and at times wh^i 
most needed. In the northerly and eastern portions of Ohio, 
an unusual quantity of rain has fallen, causing disastrous floods 
in the streams at unusual seasons of the year. In Columbiana 
county, on the 12th of August, there fell in six hours, seven 
inches of rain.* The water courses, unable to hold this quantity, 
overflowed their banks, sweeping the bottom lands of their crops, 
and many bridges from the Big Beaver creek and its branches. 
The latter part of September excessive rains fell on the head- 
waters and branches of the Alleghany, Monongahela and Kan* 
awha rivers, causing destructive floods in all these streams, 
especially that of tl^ Big Kanawha. The rain oommenced on 
the 26th of September, in the afternoon, and by Sunday mom* 
ing at one o'clock, the river at Charleston had risen finy-eight 
feet It began to rise on Friday evening, and in twelve hours 
rose forty-five feet, nearly four feet an hour ; a proof of the ex* 
cessive rains in the mountains at the head of the stream. The 
ravages on this river were greater than on any other, destroying 
the ^t works and all the crops within its reach. 

The borders of the AUeehany river not only suffered in the 
destruction of crops, but also in the loss of great quantities of 
pine boards and lumber of all kinds. The Ohio rivefi at Mari- 
etta, on the 29th and SOth of September, was covered with drift, 
embracing saw logs, boards, bridges and fences, with the dead 
bodies of many domestic animals. The banks were nearly full, 
but did not overflow the town. Crops of corn on the low bot- 
toms of the Ohio and Scioto rivers were destroyed, to the amount 
of several hundred thousand bushels. The Muskingum rivet 
was not unusually high ; and the crops suffered less than on 
many other streams. The Little Kanawha was higher than ever 

* Set this Jour., xzxii, 206. 
Am. Joum. Sol— Sbgoicd Sbbiss, Vou. XXXItl, Na 98.— Maxcb, IMflL 
28 
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known, and the region of *' Rock Oil," suffered the loss of more 
than a thousand casks, besides the destruction of reservoirs, 
buildings, and engines. The effects of the September flood will 
long be remembered. 

On the morning of the second day of Maj, a disastrous frost 
visited all the southern and middle portions of Ohio, ruining the 
apple and peach crop of 1861. The trees were in bloom on the 
22d of April, and the fruit well set A similar calamity visited 
Washington county, the third day of May, in 1808. The apples 
then were as large as ounce balls. In Indiana and Illinois, the 
apple crop was uninjured. The wheat was not hurt by frosts, 
but in places suffered from the ravages of an insect, eating the 
ffrain while yet in the milk. Indian com, potatoes, oats and 
hay, produced largely. Grapes and the smaller fruits nartly 
compensated the loss of apples, and were in great abundance. 
The forests were full of nuts and acorns, so that this may be 
called a fruitful year. 

Floral calendar^ ripening of fruity dc, — March 4th, Robins appear ; 
19th, Blossoms of Magnolia conspicua nearly open, but injured by frosts; 
27th, Martin birds seen ; 28th, Daffodil in hloom ; 29th, Hepatica tri- 
loba and yellow primrose. — April Ist, early Hyacinth ; 4th, Peach in hloom 
on the hills; 7th, Peach in bloom in the hottoms; 8th, Forsythia yiridis; 
9th, Sanguinaria canadensis ; 10th, Hyacinth; 12th, Primroses ; IStb, 
Pear trees, Spirasa pmnifolia, Scotch gooseberry ; 1 5th, Scarlet Py rus Japon- 
ica; 17th, Siberian crab; 18th, pink colored Japonica; 19th, 6arden cur- 
rant ; 20th, white Narcissus ; 21st, Red-bud tree, vernal Snow drop ; 28d« 
yellow root; 25th, Apple tree in full bloom. — May 1st, Comus Florida; 
2d, Harebell ; 6th, Haw tree, Pseonia montanus, garden pea in bloom ; 
lOtb, Tulips; 14th, Horse chestnut, Snowball ; 18th, Wigelia rosea; 19th, 
yellow Harrison rose, Magnolia tripetala ; 2 Ist, yellow and white Moccasin 
flower; 25th, Lawton blackberry; 26tb, Variegated Iris; 27th, Rose 
acacia ; 28th, Seedling Peonies ; 29th, white and purple China Peonies ; 
30th, common Locust tree. — June 4th, Syringa fraffrans ; 6tb, blue Iris, 
Strawberr^r ripe; 9th, Syrin^ Philadelphica ; 18tb, Magnolia dauca; 
23d, Prairie rose ; 24th, red Raspberry ripe ; 25th, Catalpa in bloom ; 
80tb, Catawissa Raspberry ripe.— >Fuly 5th, Sweet Bough apple ripe; 17th 
American broom in bloom ; 19th, Blackberry ripe. — August 5tn, Catha- 
rine pear ripe; 12 th, Watermelons ; 13 th, Peaches ripe ; 23d, Burgundy 
pear ripe.---Sept 4th, St Michael's pear ; 15tb, Seckle pear ripe. 

Kariatta, Ohio, January Sd, 1862. 
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Abt. XXIL—On (he Study of the Electric Spark hy the aid of Pho- 
tography; by Prof. Ogden K Bood, of Troy, N. Y. 

Photographic images of the electric srpark between the car> 
bon electrodes of the voltaic pile were obtained on silverplates in 
November, 1840, by Prof. B. Silliman, Jr. and Dr. W. H. Gooda, 
(see this Journal [IJ, xliii, 185). These observers remarked the 
greater actinic activity of the negative spark as compared with 
the light from the positive electrode, which I believe is the ear- 
liest recorded observation on this point. These authors also 
noticed a double concentric structure in the impression from the 
electric spark similar to that described in this paper. 

Photographs of the stratification and luminous discharges in 
Geisler's luoes were obtained in the spring of 1860, by Prof. 
W. B. Sogers of Boston, operating with one of Bitchie's coils. 
These results were communicated to the British Association at 
their Oxford meeting in June, 1860, (Eeport, &c.. Abstracts, p. 80.) 

Similar photographs were obtained by Qunther and I)ove^ 
and presented by the latter to the Prussian Academy, on the 
27th of May, 1861. A photographic camera was employed, 
and an exposure of from 8^ to 6 minutes.* In the same num- 
ber of Poggendorff 's Journal, W. Feddersen, in a highly inter- 
esting article on the electric discharjge from the Leyden jar, 
states, that by means of a concave mirror silvered according to 
Liebig's process, he obtained fine photographs of the electric 
spark, even when the mirror was in rapia rotation. Photo- 
graphs of the spectra from the spark of Buhmkorff's coil have 
Sso been obtained by Prof. W. A. Miller, (this Journal, vol. 
xxxii. No. 96, p. 408V 

In all these cases the electric light was photographed from a 
position at right angles to its motion, a side view oeing obtained : 
my object in the present article, is to describe a very simple and 
easy method of obtaining remarkably fine photographs of the 
electric spark, from a point of view parallel to the direction of 
its motion, the pictures being as it were transverse sections of the 
spark and of the electric brush in all its variety. The very short 
duration of the electrical discharge, renders its study by ordi- 
nary means difficult and uncertain : while photography, by re- 
vealing a mass of new details otherwise invisible, and furnishing 
a permanent record, which can be studied at leisure, offers ad- 
vantages that cannot be too highly estimated. 

Method employed.— M. K Becquerel showed several years affo, 
that paper coated with the bromid of silver is sensitive to tne 
light or the electric spark ; the discharge of a battery of four 

* Pogg. Annalflo, toL csUi, No. til 
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Lejden jars in its immediate neighborhood causing a slight dark- 
emng. When a single spark was allowed to suike the paper no 
effect was produced.* 

In experiments on instantaneous photography, with the wet 
collodion fmxsess, I was often encountered .by the well known 
fact, that while those portions of the sensitive surface which had 
been acted on by a very bright light darkened strongly under 
the developing solution, adjacent parts, where the action of the 
light had oeen somewhat feebler, remained quite transparent 
and free from a deposit of silver. This rendered it probable to 
me, that if the electric spark were made to strike directly on 
the sensitive surface, only those portions would be affected which 
were in immediate contact with the luminous atmosphere. Act- 
ual experiment confirmed this idea to a most surprising d^ree : 
when a single spark was allowed to fall on the sensitive surface^ 
under the action of the developing solution a fine, intense, and 
sharply defined image, full of delicate details, was produced. 
The slinrpnesa and perfection of these images was such that they 
bore examination by the microscope under a power of 40 diam- 
^era, while there was not the least difficulty in enlarging them 
by means of photography as high as 20 diameters. The enlarged 
negatives then furnished good prints on paper. Sometimes the 
small original images were accompanied by an irregular partial 
halo caused by the diffused light of the spark, but this n>r the 
most part was so fiunt as in no way to interfere with the distinct- 
ness of their outline. 

The question naturally arises whether these delicate and beau- 
tiful images are produced by the action of the light on the sensi- 
tive plate, or are owing to a decomposition of the silver salt by 
electrical agency, in other words whether these pictures are pho- 
tographs or electrographs. That they are due to the action of 
light the following experiments will render probable. 

(1.) Sparks were allowed to fall on sensitive plates and their 
form was observed by the aid of a lens of one inch focal length ; 
on developing the latent images they corresponded in shape with 
those observed. 

(2.) A glass plate was coated with plain collodion^ free from 
iodid or bromiu, and allowed to remain five minutes in the bath 
of nitrate of silver: it was then removed, and single sparks 
were allowed to £Etll on different portions of the wet collodion 
surface : under the action of the developer the well known spark 
images appeared. 

A simple clean glass plate without any coating at all was placed 
in the nitrate bath for a few seconds ; on its removiJ and while 
still quite wet, sparks were discharged on different portions of 
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its sorfiuse ; when the sulphate of iron developing eolation was 
poured over it as usual, clear, sharp images of the spark were 
obtained 1 

As plain collodion free from iodid and bromid as well as sim- 
ple glass plates moistened merely by the nitrate bath have not 
been considered by photographers as sensitive to light, these un- 
expected results renaered it probable that the electrical discharge 
produced a decomposition of the nitrate of silver. I was, how- 
ever, enabled to prove that these sur&ces reallv are sensitive to 
lights in the following manner : A plate coated with collodion, 
free from iodid or bromid, but saturated with a solution of nitrate 
of silver from the bath, was placed in a camera which was di- 
rected towards a window with a bright sky bevond. The lens 
used was the ^' portrait combination," its focal length beinff six 
inches, with an aperture of 1^ inches : the exposure lasted ten 
minutes, the full aperture being used. Under the sulphate of 
iron solution; a distinct image of the window, of no great inten- 
sity, was obtained. Next, sunlight was concentrated by a *^ buUV 
eye*' condenser on a little stand, which to avoid too great heat 
was arranged so that its surface was about half way between the 
lens and its focus, the bright spot on the stand covering an oval 
space f of an inch in diameter and 2 inches long. A plate 
merely moistened by immersion in the nitrate bath, was placed 
on the stand for ten seconds, and then developed by the sul- 
phate of iron solution, which brought out an intense image of 
the oval spot 

(8.) The image of the positive spark falling on a plate merely 
wet with nitrate of silver has a peculiar and definite form : if 
He^ form is really traced by lighi^ we should expect that the light 
would be able to act on another sensitive plate placed directly 
under and in contact with the first. This was round to be the 
case : a glass plate coated with sensitive collodion, on its removal 
from the nitrate bath, was covered with a piece of the very thin 
dass used for microscopic purposes, the latter having previously 
been moistened by a solution of nitrate of silver ; sparks were 
then discharged on the covering plate of thin glass. When the 
latter was removed and the oolloaion surface developed as usual, 
images of the spark were obtained. The definition was much 
impaired, and tne intensity lessened. When the thin glass was 
blackened so as not to transmit light, and the experiment re- 
peated, no images were produced, not even by allowing a large 
number of sparks to strike the same spot 

Apparatus for the production of the photographs. — ^For the gen- 
eration of the electricity a small cylinder macnine was used: the 
diameter of the cylinder was seven inches, its length ten inches; 
the prime conductor exposed a surface of 200 square inches. 
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The apparatus for throwing the spark on the sensitive plate 
is seen m the diagram: a brass rod BB'. 
terminated by a freshly polished brass ball 
six-tenths of an inch in diameter, is sup- 
ported over the centre of the sensitive plate 
and insulated in the manner seen in the 
wood cut (fig. 1) : the rod is graduated and 
held in position by a binding screw. The 
sensitive plate is supported on a silver disc, 
which is m metallic connexion with the rub- 
ber of the machine ; a weak spring of pla- 
tinum foil rests on the collodion film and 
connects it with the silver disc ; B is con- 
nected with the prime conductor. 

The manipulation was as follows : a glass plate three inches 
square was carefulljr cleaned, coated with collodion, and sensi- 
tized in a bath of nitrate of silver of 40 grains to the ounce of 
water : the plate on being taken from the bath was held in an 
upright position, so that it could drain for one or two minutes ; 
it was then placed on the stand, and the machine very slowlv 
turned, until an apparently single discharge had been efiectea, 
when the plate was removed about three-tenths of an inch and 
the operation repeated until twenty sparks had fallen upon it. 
The plate was then developed and fixed as usual ; after each ex- 
periment the brass ball was wiped to remove dust, &c. 

The pictures produced in this way are apt to be too intense, 
whereby the interior details are often obscured. Some care must 
therefore be taken in the selection of a collodion ; that which is 
suitable for " ambrotypes" is to be preferred : the following for- 
mula answered well in my hands. 

Plain collodion, 8 oz. 

lodid of potassium, - - - - 40 grains. 

Bromid of ammonium, - - - - 20 do. 

This collodion should be used while still new, as it then is sen- 
sitive and not too intense in its action. 

Form of the positive spark when drawn from the prime conductor by 
a short thick metallic rod. 

The positive electrical spark under these circumstances con- 
sists of a combination of two figures, viz. : a star and one or 
more ringa The relation which they hold to each other is mod- 
ified by the distance the spark travels in the air, that is by the 
tension of the electricity : the two figures are usually arranged 
with a considerable degree of symmetrv. The very marked 
difference in these two components, and the fact that the annular 
fbrm is, as I shall show, cnaractenstic of the electrical brush, 
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seems to indicate that eaoh simple spark consists of two or more 
successive discharges of different intensity. The wood cuts show* 
ing the forms of the spark were executed from photographs en- 
larged 9 diameters ; m them the bright portions of the spark 
are of course represented by dark shading, &c. 




Distance of the brass ball from the sensitive plate ^ indi. The most 
general form is that seen in dia^am 2, at .1 : the starlike figure is 
very distinct, one of the rings is mcluded within its area and (aiutly 
indicated by a deeper shade: the other ring is sometimes seen cir- 
cumscribing it. 

f^ .2. The rajs are larger and the external ring is plainly visible. 

^ and ^. • 4 The rays increase in size and the ring is well developed. 

^, Like the above except that the rajs begin to grow irregular. 

^. Rays quite irregular, both rings distinctly visible. 

A» A» A> If l-iV. 1 A« The star loses its regularity and the rings are 
no longer symmetrically disposed. 

1-^. No spark passes over, it is replaced by the electrical brush, or 
rather by discharges intermediate between the brush and the true 
spark, fig. 2, 1. 

These produce a strong impression on the plate and yield intense 
sharp figures consisting of three parts : an external sharply de- 
fin^ circle, within a series of dots arranged in a circle, and finally 
innermost of all a broad ring which may pass by delicate gra- 
dations into a star. This would indicate that the partial spark 
consists, under these circumstances of at least three successive 
discharges of electricity of different tension. The circles on the 
plate seem to have exactly the same diameter they possess in 
the air: this is strongly suggested by the following experiment: 
if the plate is held obliquely the partial sparks generally pass 
.near its surfaces for some little distance before actually coming 
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in oontaet wilh it, and their path is marked bj 
comet-like tails (see fig. 8). The diameter of 
these tails is the same with that of the circles. 
This is also true of the brush. 

Electrical brush. — When owinc to distance or the use of a 

Eoioted wire these partial sparks become reduced in intensity we 
ave the electrical brush : its form is slightly removed from the 
last ; the middle circle of dots yanishes as well as the projections 
from the broad inner ring, and we have two concentric rings, the 
smaller one bein^ most strongly marked. If the brush be still 
farther reduced in intensity the external circle becomes very 
faint and finally disappears, and but a single circle is left.^ 
FiR. 2, ni, IV. 

Electricians have long since arrived at the conclusion that the 
electrical spark passes by insensible gradations into the electrical 
brush, and I find that photography furnishes a beautiful confirm- 
ation of this view : thus the figures I, II, III, IV, Fig. 2, are se- 
lected from photographs form the first members of a series which 
would illustrate the gradual conversion of one of these forms 
into the other, and the other members could easily be added. 

We have seen that while the electrical brush is chanicterized 
by the annular form, electricity of higher tension generates star- 
Ukc figures, the rays being larger in proportion to the tension 
up to a certain point ; now the constant oocurrence of a combi- 
nation of these two forms, in the photographs of bright marks, 
pointK out, I think, clearly, that these sparks consist also of more 
than one discharge ; moreover, the ring where it cuts the rays of 
the star can often be traced under them, as though superposition 
had taken place. Again, when the bright spark travels some 
distance the ring is generally not symmetrically placed, as though 
the discharge producing it had followed a slightly different path. 
Indications are constantly observed, which lead to the idea that 
even the star itself is produced by the overlaping of two stars, 
having rays of different size and different intensity. 

The wet collodion film offers of course a certain amount of re- 
sistance to the passage of electricity over its surface, and thus 
furnishes us with the different indications above decribed. 

Finally, as the researches of Eiess, Kirchhoff, Helmholtz and 
Feddersen, have shown that the electrical discharse is oscillatory 
and wave-like, I am the more inclined to regara these. photo- 
graphic figures as produced by a series of consecutive discharges 
of different intensity. 

Before passing on to the next point of interest, I will allude 
to a curious modification which tne positiye partial spark under- 
goes if the machine be turned rapidly, so that a large number of 
them fall quickly on the same spot : see V, fig. 2. Many of the 
partial sparks are arranged radially around the point under the 
brass ball, the pointed portion being turned outward. 



Digitized by VjOOQ IC 



O. N. Rood on the EUctric Spark. 235 

Form of the negative spark wheh dratvn from the prime eonditeior 
01/ a short metallic rod. 

The production of Lichtenberff's figures has been considered 
as indicative of a real difference oetween positive and negative 
electricity. Bless, who has examined this subject with great 
care, found that in addition to the marked difference in the two 
forms, the diameter of the positive figure is to that of the nega« 
tive as 2*77 is to 1. The same physicist has lately made an elab« 
orate examination of Priestly's rings, which are formed when a 
large number of sparks stride on polished plates of metal, and 
arrived at the conclusion that the set of rings generated by neg- 
ative electricity is quite different from that produced by positive,* 
It consequently becomes very interesting to ascertam whether 
such difi&rence also prevails between the photographs of the two 
sparks. 

The apparatus was arranged as before and sparks of negative 
electricity fell on the sensitive surface. 

The form of the negative spark was found to be quite differ- 
ent from that of the positive : it was destitute of rays, circular 
in shape and often made up of a number of minute circles placed 
without symmetry. For snort distaqces it was much larger than 
the positive spark and never nearly so well defined. 



Distance of -^ of inch. Hound discs showing by their shading indica- 
tions of internal structure. Fig. 4 •!. 
•f^. Similar to above. 

^. Discs broken up into a number of small circles. See •$. 
■^(j. See diagram .4. 

^. The same as above ; sometimes the form at A is produced. 
•^. No spark passes over : the partial discharges produce no figures, 
but merely a general blackening of the plate under the de- 
veloper. 

* PoSI?- AniwIeD.yol. cxiv, Ifo. 10, p. 198. 
Am. Jour. Sol— Ssooitd Sbsos, Vol. XXXin, No. 9S.— Masch, 1868. 
29 
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If the sensitive plate be placed on the prime conductor charged 
with positive electricity, and sparks be drawn from the sur- 
&ce of the plate, the negative figure is produced ; if the plate 
rest on a conductor charged with ne^tive electricity and sparks 
be drawn irom it the positive form is obtained ; and finally, if 
the plate be coated on ooth sides with collodion and insulated 
with a brass ball before and behind it, one of them being also 
insulated, while the other is in communication with the around — 
if now a spark of either kind of electricity be allowea to pass 
from the insulated ball to the plate and ^om the plate to the 
8ec<md ball, we obtain as would oe expected, on the opposite sides 
of the plate, the negative and positive images by development 

It is well known that when the knob of a jar, charged with 
positive electricity, is touched to a thin plate of pitch, a yellow 
star-like figure is produced by sprinkling the plate with a mix* 
ture of powdered sulphur ana red lead ; while if negative elec- 
tricity is used a rounded red figure is formed. These figures 
bear the name of their discoverer, Lichtenberg. The method 
employed by Biess is much better calculated to give accurate re- 
sults than the common one just mentioned : a small square plate 
of copper is coated thinly with black pitch on one side : the 
point of an insulated metallic rod touches the centre of the pitch 
surfiice, while the other side of the plate is in metallic connec- 
tion with the ground. If now a spark irom ajar charged with 
positive electricity be allowed to pass over to the pointed rod, 
and the latter still insulated be removed, then by sprinl^ling the 
pitch with a mixture of sulphur and red lead the star is gene- 
rated in great purity : very perfect red negative figures are of 
course formed in a corresponding manner. 

In repeating these experiments after the manner of Biess, I 
was struck with the resemblance existing between the red nega- 
tive disc and the photographs of the negative spark. There is 
also much general resemblance between the positive yellow star 
and the photographs of the positive spark : this is greatly height- 
ened if the yellow positive figures are produced in the following 
ways : the pitch plate is held at such a distance from the ball of 
the prime conductor that no spark can pass over, the machine is 
turned and the brush is allowed to strike it for an instant : on 
powdering the plate a multitude of small yellow stars very 
much like the photographs appear. They are' often surrounded 
by small red circles, such portions having become negative by 
induction. 

The results obtained with Leyden jars, and in a partial vacuum, 
as well as by the use of metallic plates, I propose to detail on a 
future occasion. 
Troy. Jan. eth, 18«S. 
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Abt. XXm.— On the Production of the Methyl Bases, and on the 
Preparation of Nitrate of Methyl; by M. Carey Lea, Phila- 
ddphia. 

(1.) On the Froduction of the Methyl Bases. 

Having found in the nitrate of ethyl so convenient a source 
for the production of the ethjl bases, I was naturally led to en- 
deavor to employ it for the preparation of the corresponding 
substances in the methyl series, and the result proved eminently 
satisfactory. 

* When nitrate of methyl was placed in a sealed tube and im- 
mersed in water at 120*^ F. for an hour or two, a crystallization 
already took place. In a subsequent experiment it was found 
that complete decomposition was effectea in about three hours 
at a temperature of 180° to 190*^ F. But with methylic nitrate 
we may dispense with sealed tubes altogether, in which respect 
the methylic bases are more easily obtained than the ethylic. 

Bottles provided with well ground stoppers are filled one- 
third full with a mixture of nitrate of methyl and of the strong- 
est liquid ammonia, in the proportion of 14 parts by volume of 
nitrate of methyl to 15 of liquid ammonia. The liquid ammo- 
nia which I used was a thoroughly saturated solution of the gas. 
In from five to seven days decomposition is complete and the 
nitrate of methyl has disappeared. This time may be somewhat 
reduced by frequent agitation, and bv placing the bottles on the 
second day at a temperature of 90° F., and on the third at 100*. 
In this way three days complete the process. It is not even 
necessary to secure the stoppers, if the operation is performed 
at ordinary temperatures. 

The solution then contains ammonia, methylamine, and at 
least one more substituted ammonia. The separation of the 
methyl bases is a matter of extraordinary difficulty. I am now 
engaged in studying it and hope to publish my results at a future 
time. 

(2.) On the Production of Nitrate of Methyl 

For the production of nitrate of methyl but one process ap- 
pears to have been proposed, and that is to be founa in all our 
textbooks, English, German and French. Two parts of pow- 
dered nitre are to be distilled in a capacious flask with a recently 
Srepared mixture of 5 parts wood spirit and 10 oil of vitriol, 
uaging from the reactions of ethylic alcohol, it did not appear 
to me probable that such a proceeding could succeed. It was 
tried, however, and with the following results. 

The substances were placed in a flask capable of containing 
twenty times their united volume, which was connected with a 
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Liebig's condenser by a wide delivery tube. For a few min utea no 
action was perceptible, but it soon set in, with rapidly increasing 
violence. Torrents of gaseous products with deep red fumes of 
oxyds of nitrogen, were evolved, and presently the apparatus 
blew up with a loud explosion, and had not due precautions 
been taken with a view to a possible unpleasant conclusion, per- 
sonal inconvenience might have resulted, for the 8-litre nask 
was shattered into very small pieces, which were thrown to a 
considerable distance. The quantities operated upon were small, 
60 grammes of methylic alcohol and proportionate quantities of 
the other substances. No heat was applied. 

It is scarcely probable that the gases were evolved in such 
quantities as to have caused the explosion. It seems more 
likely that the heat generated by the reaction was sufficient to 
raise the temperature of the interior of the flask to 150^ C, at 
or below which point, according to Dumas, the vapor of methylic 
nitrate explodes. 

I have had no difficulty, however, in preparing this ether by 
a diffisrent process. By dissolving a considerable quantity of 
urea or nitrate of urea in methylic alcohol, it supports the action 
of nitric acid with the utmost facility. The following are the 
proportions which I have employed. 

Into a retort of the capacity of a litre, 200 c. c. of purified 
wood spirit are placed ana about 40 grammes of nitrate of urea 
are adued and neat applied. When solution has nearly taken 
place, 160 c. c. of nitric acid free from the lower oxyds of nitro- 
gen,* sp. gr. 1-31, are added, and the mixture is distilled to one- 
third. 170 c. c. of wood spirit and 130 of nitric acid are then 
added and distilled to the same point. Finally 160 c. c. wood 
spirit and 110 nitric acid with 10 grammes of nitrate of urea are 
added, and distilled to the same point as before. It is useless to 
carry the distillation further than the point here specified, not 
that it is accompanied by any inconvenience, but because nitrate 
of methyl ceases to be evolved. The temperature rises very 
high at the close of the distillation. 

The operation may be carried on rapidly. We are recom- 
mended in the text-books to carry off the vapors very carefully 
in preparing nitrate of methyl, on account of the production of 
eyanhydric acid as a by-product In chemical laboratories there 
is doubtless generally rather too little precaution taken than too 
much against noxious vapors, but in the present case, I have 
carefully examined the distillate, both in the old process, which 
£Buled, and in that which I here propose, and I could find no 

* Freedom from the lower oxyds is an essential condition of success. That nitric 
add is colorless is not in itself a sufficient indication of purity in this respect An 
add which causes the least darkening to a solution of ferrous sulphate is wholly 
uAi Horiiia in tha ptepantioii of aitto methylic or ethyUo nitrate. 



Digitized by VjOOQ IC 



JIf. C. Lea on Colored Derivatives of Naphthaline. 229 

trace of cyanhydric acid either by the iron or the silver tests, or 
by coQversion into salphocyanid. Both the ether itself and the 
watery part of the distillate were tested. As however it is im* 
possible without special analysis to know what impurities may 
oe present in so variable a substance as commercial wood spirit, 
it is difficult to foresee what substances may be generated in its 
decomposition, but I think I am justified in concluding that 
cyanhydric acid is not generated by the action of nitric add 
upon methylic alcohol ; at least not in the presence of urea. 

Treated as above described, 420 grammes of wood spirit 
yielded a distillate from which by agitation with solution of salt, 
there separated the very large quantity of 800 grammes crude 
nitrate of methyl. This may be subsequently agitated with a 
little weak solution of carbonated alkali. 

The wood spirit before use should be distilled with one-third 
of its bulk of very strong (almost saturated) solution of caustic 
soda, to decompose any acetate of methyl which may be present 
This operation must be performed over the water bath. 

PhikdelphU, Noy^ 1S61. 



Abt. XXIV. — Colored Derivatives of Naphthaline ; by 
M. Cabsy Lea, Philadelphia. 

Ik the course of a variety of experiments on the effects of re- 
ducing agents upon dinitronaphthaline undertaken some time 
since, 1 made some observations which appeared to me to be of 
interest But not having access to the publications of several 
chemists engaged in the same direction, I could not ascertain 
how £sir they were new. 

I now find by the able r^um^ of M. Emile Kopp in the JRep. 
de Cliemie AppUquie, that my results have been in a considerable 
degree anticipated. One reaction, however, I do not see men- 
tioned, and as it is rather curious, I ^ve it here. 

If a solution of protochlorid of tin in strong solution of caustic 
soda be brought to the boiling point, and an extremely minute 
quantity of dinitronaphthaline be added, and the whole be 
boiled a few moments, a clear solution is obtained, having a 
blackish blue color with a tince of green. If this be poured 
into a large quantity of water, tibe dingy blue changes to a mag- 
nificent purple, of great depth and richness. If pieces of woolen 
or silk be dipped for an instant into the blue liquid, they 
come out bluish black — ^if they are then washed with plenty of 
water they exhibit a similar change, and assume a full, rich pur- 
ple shade. This color is brightened by soap and hot water, and 
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resists dilute acids. In diflfuse light it stands tolerably, but pro*^ 
lonffed exposure to sunlight causes it to fade.* 

The production of this color does not take place unless the 
proportion of dinitronaphthaline is extremely small in compari- 
son with the quantity of reducing solution, one part to one or 
two hundred ; if more is employed, the liquid assumes either ft 
green, an olive, or a brown color, according to the quantity of 
the naphthaline compound. If the proportion has been too 
large, the liquid, when poured into water, instead of a rich 
purple, gives a dull purple, a lilac, a lilac brown, a green or an 
olive shade, according to the degree of excess in the dinitro- 
naphthaline. A somewhat similar change in the dyeing effect 
is produced. It requires care and ref)eated experiment to obtain 
the exact proportions necessary for the production of the bril- 
liant color. 

I also obtained the solid purple coloring matter described by 
the French chemists as resulting from the action of stannous 
chlorid on dinitronaphthaline. The difference appears to be 
that the substance which I here describe seems to be only capa- 
ble of existing in a caustic alkaline solution, for if the blue 
liquid be neutralized by even a weak acid its color is destroyed. 
Also that when enough dinitronaphthaline is employed to pro- 
duce the solid coloring matter, the liquid portion, although even 
then of a green color, does not exhibit the characteristic change 
on dilution, but colors water of a dingy green. I do not mean 
to affirm that these products will necessarily prove to be posi- 
tively and essentially distinct, but according to my experience, 
the production of the solid coloring matter is never accompa- 
nied by that of the liquid which exhibits this peculiar change 
of color, and which has not been, I believe, before described. 

The blue solution left to itself decomposes in a few hours, be- 
coming brown and muddy. The coloring power which it ex- 
hibits when fresh, is very remarkable. The solution obtained 
with a few milligrammes of dinitronaphthaline, suffices to impart 
a rich purple color to several litres of water. 

Philadelphia, Dec. 21, 1861. 

* llie specimens of silk djed with the purple here described by Mr. Lea, which 
he has kindl j sent us, possess a delicate shade of lilac-purple.— El*. 
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Art. XXV. — Phystographical Sketch of that portion of Vie Bocky 
Mountain range^ at the head waters of South Clear Oreek^ and 
east of Middle Park: with an enumeration of the plants collected 
in t/iis district^ in the summer months of 1861] by C. C. 
Pabby, M.D. 

With the exception of a few isolated peaks and elevated 
rid^ in connection with the Appalachian mountain ranee, in 
no instance reaching an elevation of 7000 feet above the sea level, 
the truly alpine vegetation of the North American continent is 
confined to the remote region of the Eocky mountains. • Here 
alone, within temperate latitudes, do we meet with mountain 
ranges where the summer sun is reflected from snowy wastes, 
and in which occur peaks attaining an elevation of over 12,000 
feet. 

Our previous knowledge of the general external features and 
peculiar vegetation of this alpine district, has been derived from 
the researches of various explorers, who have traveled hastily 
over this heretofore inhospitable region, noting the most promi- 
nent features of scenery along the ordinary routes of travel, de- 
termining the latitude and longitude of various fixed points, 
mapping out the direction of water^courses, sketching in the 
more prominent mountain ranges, and rarely, (as in the case of 
James, Douglas, Drummond, Nuttall, and Fremont,) making 
collections of its plants. From all these different sources of 
information, extending through the present century, we have 
derived a considerable though still imperfect knowledge of the 
peculiar natural features of our American Switzerland. 

Within the past few years, however, the discovery of gold de- 
posits in this portion of th^ mountain range has attracted thither 
an adventurous and enterprising population, settling with won- 
derful celerity its picturesque valleys and introducing into its 
wild recesses many of the arts and comforts of civilized life. 
These various social movements have afforded facilities for the 
prosecution of researches in natural history which were not en- 
joyed by the early pioneer explorers of this region. 

In order to improve this opportunity, the writer was induced 
to make a journey to this region during the past season, (1861,J 
with the especial object of studying its alpine vegetation ana 
making collections of its native plants. With this view a sta- 
tion was selected near the foot of the dividing ridge, at the head 
waters of South Clear Creek. From this point an extensive 
scope of alpine exposure was brought within the range of an 
ordinary day's journey. Here, among the pine-wood^ slopes 
on both sides of the Snowy Range, coursing along its alpine 
brooks, clambering over its precipitous rocks, floundering through 
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snow-drifts, and mounting to its irregular crests and high alpine 
peaks, wais spent most of the summer months of 186L The 
scientific results of the observations here made, are presented in 
the following brief sketch and the accompanying list of plants. 

The first impression made upon the traveller in approaching 
the mountain barrier from the broad undulating slope of the 
Great Plains, is the irregularity of outline and apparent want of 
system in the grouping and arrangement of the oifferent ridges 
which compose the general mass of the mountain range. Some 
of the higher peaks rear their snowv summits at considerable 
distances from the dividing crest, and are met with at irregular 
points along the eastern slope. Numerous cross ridge& interrupt 
the general parallelism of the principal ranges, and the actual 
" divide" is mostly obscured from view by elevated projecting 
spurs. The streams with their impetuous currents foaming aJong 
their rocky channels descend in a zigzag course, making their 
passage through intervening ridges by deep precipitous chasms. 
On reaching the more elevated mountain district, the valleys be- 
come more open, and frequently spread out into oval-shaped 
basins, to which the name of bars has been applied by the miners. 
Towards the head waters of the various streams, these basin- 
shaped portions of the principal valleys, beset with scattering 
groves of pine, encircled by steep ridges, generally clothed with 
heavy growths of spruce or exhibiting occasionally smooth 
grassy slopes, are known as parks. These are the miniature rep- 
resentatives of those larger open stretches of country which 
occur at the head waters of the Platte and Grand rivers, forming 
North, South, and Middle Parks. 

In approaching the dividing ridge, by following up any of the 
principal streams by which the mountain range is penetrated, 
the open parks give place to narrow valleys, generally heavily 
timbered with pine and spruce. The water-courses force their 
way through narrow rocky cafions, or, obstructed by beaver 
dams, spread out into marshes occupied by a tangled growth of 
willow and alder bushes. 

The smaller tributaries which collect the waters that trickle from 
alpine snows ebb and flow with the diurnal changes of temper- 
ature, increasing in volume as the sun ascends to relax the icy 
bonds of a protracted winter, and again contracting as the clear 
night once more asserts the reign of perpetual frost These 
alpine brooks constitute one of the most attractive features of 
Bocky mountain scenery, and along their borders grow scnne 
of the finest plants of this region. Their course is that of a 
continuous torrent^ presenting in their rapid descent a perpetual 
sheet of foam, rivalling in whiteness the snows in which they 
have their sources. Their waters of crystal purity and delicious 
coolness glisten in the deep shade of overnangmg pines, and 
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moisten with their spray such choice plants as Jfertensia SUnnca, 
Oxrdamine cordifoUa^ Saxifraga cestivatis^ and a most elegant and 
conspicuous Primula (811) near P, nivalis. 

In mounting up the steep ridges which border their course, to 
reach their alpine sources, the view of the surrounding country 
is entirely shut in by the heavy growth of pines, including on 
the higher ridges and abrupt slopes, Pinus coniorta with its slen- 
der tapering trunk and stiff scanty foliage ; while on more level 
spots, or occupying depressed basins forming sub-alpine marshes, 
Abies alba and Abies balsamea shoot up their tapering spires. The 
usual undergrowth in these pine woods is composed ofVaccinium 
MyrtiUuSj Shepherdia argentea, Berberis Aquifolium^ Pachysiima 
Myrstnites, &c. 

In moist springy places and along the borders of marshes we 
find Gaultheria JdyrsiniteSj Pedicularis surrecta^ Senecio triangula- 
ris^ Mitella pentandra, Habenaina dilatata^ Pyrola roiundifoUa^ var. 
uligmosa, &c. As a rarity, in scattered localities, we here meet 
with the charming Calypso borealis. 

On approaching the limits of arborescent growth, indicated at 
first by a stunted appearance of the common varieties of pine, 
as well as the more frequent occurrence of the alpine species, Pi- 
nus flexUis, we at lengtn come somewhat abruptly upon open 
stretches, characterized by their peculiar vegetation and general 
aspect as truly alpine. Some few trees straggle for a variable 
distance up the aorupt rocky slopes, but in these situations they 
plainly exnibit the severity of tne exposure by deformed and 
blasted trunks, often nearly prostrate, and showing by a uniform 
bending of their upper branches the direction of prevailing 
fierce winds, and the weight of wintry snows. These arctic 
forms are confined almost exclusively to a single species of pine, 
heretofore undescribed, {Pinus arisiata^ Engelm.) belonging to 
the same group as Pinus fleocilis, James. 

Beyonct this there is a succession of alpine exposures, charac- 
i&rized by extensive patches of snow scattered irregularly over 
the mountain slopes, generally indicating the accumulation of 
drifts; being most abundant and persistent in recesses near the 
higher elevations. At other points a rough talus of rocks is 
spread over the surface, the separate blocks being of every con- 
ceivable shape, and loosely aggregated, forming numerous fis- 
sures. In these burrowing recesses the Siberian squirrel finds a 
congenial abode, and salutes the traveller with his reiterated 
bark, often the only animate sound to break the solitude of these 
alpine deserts. Through these loose masses quarried out by 
nature's hand, we ofi;en hear beneath our feet the gurgling of 
invisible streams, connecting by these subterranean channels ele* 
vated snow-banks with lower alpine brooks. Among these 

Am. Jouk. Soi.— fiBoofO) Ssuse, Vol. XXXm, Na 96^— Mab€«, 1802. 
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rock crevices we meet with many of the rare and attractire 
plants of this district, including Aquilcgia brevislyla, Viola biflora, 
a variety of Btbes lacuatrty Senecio Frtmontxi^ Oxyria reniformis, 
Polygonum BistoriOy &c. 

Other portions of these mountain slopes are covered with a 
sward oi alpine grasses, mingled with Oarices and mountain 
dovers, all characterized by their peculiar tough, matted, and 
penetrating roots. In connection with these, almost every 
square vara presents a botanical feast of the most attractive and 
varied features. Neat little tufted plants of the most cerulean 
blue, including Polemonium piUcherrimum, Mertensia alpina^ My^ 
o$tis nana^ Torr., (Eritriehium aretioides f) spot the surface. In 
scattered localities the bright yellow disk oi ActineUa grandiflora 
is conspicuotis, while the varieties of alpine Phlox, Primula an- 
gustifiUaj Tri/oUum Parryji^ &c., supply almost every tint to com- 
plete a floral rainbow. Mere also by a close inspection we dis- 
cover such tiny plants as Thalictrum alpinum, Qtntiana proatraUij 
and others almost hidden in the confused mass of matted foliage. 
In moist depressed places, and along the spongy margins of al- 
pine lakes, we meet constantly with an alpine /Sah'x, Oaltha lep- 
toaepaloj and a white Ti'oUius near Americanus. 

Toward the summit of the dividing ridge we find plants whose 
names plainly indicate the frigid climate to which they belong. 
Here grows the elef^nt flowered Claytonia which I have callra 
megarhiza^ sending its deep taproots into the crevices of rocks 
whose projecting angles shelter its succulent foliage from the 
rude blasts that sweep over these bald exposures. A£fectin^ 
similar situations we meet with an alpine Synthyris^ (256,) with 
its glossy foliage and neat spike of pale blue flowers. 

On the summit of the crest, which here presents a flattened 
irr^ular surface, composed of weather-worn rocks imbedded in 
the coarse ddrU of its disintegrating granitic masses, we find 
Trifolium namum^ Stenotus pygmceua, Papaver nudieaiile^ Scud- 
fraga serpyUtfoUoj Oentiana JHgida^ and others, all indicative oS 
% rigorous climate, whose brief summer is thus elegantly adorned 
by uiese arctic forms of vegetation. Amone the rarities of this 
district we may notice the newly discovered [or re-discovered] 
Chionophila^ (266,) Pedicularia SudeticOy and several others well 
known in the Old World, but now for the first time added to the 
North American flora. 

Such is a general and very imperfect sketch of the prominent 
features of the v^etation belonging to this elevated district, tak- 
ing for a sample the alpine rioge at the head waters of Mad 
Creeky to which from my firequent visits I involuntarily applied 
the name of Mount Flora. 

In my solitary wanderings over these rag^ rocks and through 
these alpine meadows, resting at noon-day m some sunny nook, 
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overlooking wastes of snow and crystal lakes girdled with mid- 
summer ioe^ I natarally associated some of the more prominent 
mountain peaks with distant and valued friends. To two twin 
peaks always conspicuous whenever a sufficient elevation was 
attained, I applied the names of Torrey and Oray ; to an associ- 
ated peak, a httle less elevated but in other respects quite as re* 
markable in its peculiar situation and alpine features, I applied 
the name of Mount Engdmann. Thus following the example of 
the early and intrepid botanicd explorer, Douglas, I have en* 
deavored to commemorate the joint scientific services of our 
triad of North American botanists by giving their honored 
names to three snow-capped peaks in the Socky mountains. 
With such innocent scientific pieasantry I felt at libierty to amuse 
the solitary hours of my mountain excursions, often wearied, but 
always enjoying with the keenest zest the magnificent scenery 
and rich botanical treasures that lay scattered along my varied 
path. 

No description indeed can do justice to the grand features of 
scenery brought to view from the elevated points and command* 
ing crests of this broad mountain range. While to the east the 
comparatively level plain stretches out like a boundless sea, in 
every other direction rise elevated peaks and snow-girt ridges, 
hemming in deeply sheltered valleys. An obscure parallelism 
of the principal ridges is here for the first time noticeable, more 
evidently marked however by the occurrence of culminating 
points u>rming broken lines extending northwest and south* 
east than by any continuity of the principal ridges. The water- 
shed itself is a very irregular line, difficult to trace with the eye 
even from the most elevated points. This is owing to a very 
marked peculiarity of the range which exhibits the higher cul* 
minatin^ points disposed quite constantly on the eastern slope of 
the divide, with which they are generally connected by depressed 
spurs. It is from these offsetting peaks that the most compre* 
hensive views are obtained, and the general topography of the 
range can be best studied. 

It may be noticed also that the most feasible passes^ over the 
Snowy Kange, are met with where the dividing ridge is inclined 
to an east and west course. In such situations the streams 
flowing thence north and south, respectively have their sources 
in the most depressed portions of the range, usually only a short 
distance apart. 

In such a position, near the head waters of South Clear Creek 
is found the depression known as Berthoud^s PasSj discovered by 
an Engineer of that name, while engaged in making a reconnoi- 
sance, for the location of a direct road from Denver to Salt Lake. 
In this pass the elevation at the highest point does not reach 
above the limits of arborescent growth, the dividing waters on 
either side heading but a few feet apart, in a pine grove. 
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Farther observation will be required, to show how fitr the 
acoutnulated snows of winter may offer obstructions to a through 
route, accessible at all seasons. The practical difficulties inter* 
posed by the steep ascent of the main abrupt slope can no doubt 
DC readily overcome, by the construction of embankments and 
zigzags. When the pnncipal height is once gained, farther pro- 
gress is easy in either direction, by the usual appliances of road 
construction, for which the proper materials of stone and lumber 
are abundant, and of excellent quality. 

The westward view takes in that irregular scope of country, 
including Middle Park, with its broad open spaces, encircled by 
broken ranges of mountains. 

These mountains send down into the plain below, numerous 
spurs, heavily timbered with a magnificent growth of spruce, 
{Abies alba). Between these ridges, deeply sheltered valleys 
collect the tributiiry streams, forming the head waters of Grand 
Eiver. The projecting mountain peaks on this side do not 
attain the height of those met with on the eastern slope, but the 
general surface is more elevated ; the lowest depressions, occur- 
ring in the basin of Middle Park, being considerably higher than 
corresponding points on the great plains to the eastward. Hence 
the streams are less rapid, and the vegetation indicates a colder 
and more humid climate. 

Here during the rainy season, in the months of July, and 
August, the different surface exposures give rise to variable 
atmospheric currents, which, meetmg at various points, occasion 
a rapid development of clouds and aqueous precipitation, such 
as characterizes the sudden showers in this peculiar district 
Here in fact may be studied to the best advantage, (though not 
always under agreeable circumstances), the formation of clouds, 
in their endless variety of shape, density, and progressive devel- 
opment These at times may be seen gradually accumulating 
about the summits of snow covered peaks, thence spreading 
over the horizon and extending to the zenith, causing a regular 
steady rain; while at other times a sudden gust calls atten- 
tion to a rapidly forming angry cloud, which sweeps over the 
surface in a well defined path, scattering rain, hail, or snow in 
its wake. 

The regular afternoon showers which occur on the eastern 
slope are readily explained by referring them to the junction of 
heated air, chargea with moisture, ascending from the great 
plains, with the descending currents of cold air from the snowy 
range, by whicli the moisture of the former is precipitated. Ab 
soon as the equilibrium is established, the rain passes off, and a 
sky more or less clear succeeds, followed almost invariably by 
clear nights and bright mornings. This series of phenomena, 
often succeeding with remarkable regularity from one day to 
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another, continaes during the months of July and August, con- 
stituting a rainy season. 

The principal object of my journey being the collection of 
plants, I may here very properly conclude this sketch of the gen- 
eral features of scenexy, ana climate. 

The accompanyinff list of plants prepared from my collections, 
and notes, by rroi Gray and Dr. Engelmann, will serve to 
^ve a more precise view of the botany of this region, par- 
ticularlv of the alpine district, to which my attention was spe- 
cially directed. 

Travelling over a path so ably investigated by early explorers, 
I have still been rewarded for my law)rs by the discovery of 
several interesting novelties, as well as by adding quite a number 
of alpine plants, well known in the Old World, to our North 
American Flora. 

Should circumstances prove favorable, it is the intention of the 
writer to continue these observations during the coming season, 
over a wider section of country lying to the west and south of 
the investigations of the past season. 

Ihiumeratton of the Plants; by A. Gray, aided by notes of Dr$. 
Engelmann and Torrey, and upon the habitats^ cfcc, by Dr. 
Parry. 

[The nmnben are those under which the specimena haye been distrlbnted. Their 
order U followed, exceptlDjr a few traoBpofiitions to bring allied speciei together, 
when it could conTenientlyDe done.] 

1. Erigeron grandiflorum^ Hook. FL Bor.-Am^ t 123; var. eiatiui. 
" In moist shady places, near the upper limit of the arborescent growth. 
Rays tinged with pink or purple.'' The specimens (a span to a foot in 
height) are considerably taller than Drummond's plant, from the sum- 
mit of the Rocky Mountains much farther north, and the caoline leaves 
more clasping. Its affinities are with our American species of the sec- 
tion Stenactis on the one hand, and with the following species on the 
other, notably with the form named JE, alpinum Tar. erioealyx by Lede- 
bour from the AlUu. 

8. Erigeron unijhrum, L., the true, with black-woolly involncre, like 
Bourgeau's specimens from the snowy region of the Rocky Mountains 
farther north. " Near the base of the bare alpine ridges." 

3. Varieties of the last (one with blue, the other with nearly white 
rays), far less pubescent 

4. Erigeron macrantkum, Nutt. 

5. 6, 11, 33. Erigeron compoiitum, Pursh; different forms; the last 
smoothish and the same as E. pedaium^ Nutt No. 6 is a var. Joeot- 
deunij wholly destitute of rays. Drummond long a^o gathered speci- 
mens with very short rays. No. 33, is a single specimen of the same 
discoid Tariety. 

7. Erigeron acre, L., Tar. Just the E, Drcsbachensie of the Flora 
Danica, which we haTe from Labrador. 

9. Erigeron Bellidiaetrum^ Nutt A plant of the plains. 
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10. Arnica angusti/olia, Yahl., var. diseoidea/ iatifoHa. There b • 
discoid species in California ; but none of the common species have be- 
fore been met with in this condition. 

2. Arnica eordifolia^ Hook. 

12. Boltonia latisquama (sp. nov.) : foliis lineari-lanceolatis et magni- 
tadine capitnlomm inter B. glasti/oliam et di ffuaam mediA] sqnamis 
invplucii spathulatis vel obovatis nervo crasso excnrrcnte roucronatis vel 
cuspidatis; pappo pluri-sqnamellato et l-2-ari8tato. '^Near the mouth 
of the Kansas river, Sept ; growing in large clumps, 8 to 5 feet high, 
in rich soil.** Well marked by the broad and rounded, abruptly tipped 
scales of the involucre. 

13. Aster {Orthomerit) glaueus^ Torr. k Gray, (Eucepkalvs glauatt^ 
Nutt) Abundant and very fine specimens of a rare and interesting 
plant, by aid of which the species should be characterized anew.* 

li. Macharanihtra {D'ieteria) caneseens, Gray, PI. Wright 

15. Solidago MissouriensiSy Nutt^ a dwar^ subalpine variety. 

17. Another dwarf variety of the above species. 

16. Solidago humiiis^ |?, Torr. & Gray; to no restored to S, Virgaurea, 

18. The var. alpina of the above (i. e. S. Virgaurea, alpinoy Bigelow), 
resembling the plant from the summit of the White Mountains, New 
Hampshire, but only an inch or two high. 

10. Senecio aureus^ var. BaUamitce, with leaves more pinnatifid. 

20. Senecio canue. Hook., with few and large heads. 

22. The same species with more numerous and smaller heads. 

21. Senecio lugene, Richards., but the scales of the involucre not at 
all sphacelate at the tip. 

28. Senecio exaltatuSf Nutt, var. minor, A form of S. lugens, 

24. Senecio iniegerrimuty Nutt A rare species. 

25. Senecio triangularis^ Hook^ in beautiful specimens. 

26. Senecio eremophilus^ Richards. 

27. Senecio Fremontii^ Torr. & Gray. Taller and well developed 
specimens of this alpine species, mostly a foot hiffh. 

28. A low, apparently more alpine variety of the preceding, with 
monocephalous stems, and leaves aJi tapering at the base. 

29. Palafoxia Hookeriana^ Torr. & Gray. 

80. Aplopapput spinulosut^ DC. 

81. Coreopsis involticrata, Nutt This, with the two preceding, and 
a specimen of Pedis angustifolia, Torr., were gathered on the plains. 

82. Arnica angusii/olia, Vahl ; the tall, leafy-stemmed form common 
in that region, and approaching A, Chamissonis, Bourgeau collected 
the same on the Saskatchawan. 

88, 85. Townsendia sericea^ Hook. 

84. Cirsium edule^ Nutt ? "A common subalpine species, 8 to 6 feet 
high ; flowers yellowish." 

Cirsium foliosum^ DC, or a plant generally i^reeing with Hookei^t 
cluuraeter, was sparingly collected in the bare alpine region. 

86. Eupkrosyns xantkifolia^ Gray, PI. Wright Cyciachoena xanthi* 
folia, Fresen. 

* After JSng^mmnnit Gray, oolL H. Engelmann, in Ezped. Lieat Biyan, I believ* 
■iOl nnpabUihed, is another fine spedei of this section. The same was collected by 
Dr. Lyallof the Britiah Oregon Boundary Oommissioii, in the Cascade Mountains. 
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89. Antmmaria dioka^ R. Br. 89. Var. rosea of the Mma. 
88. Antmnaria Carpathieaj DC. 

40. Iva axillaris^ Pureh. 

41. Artemisia horealis. Pall. 

42. Artemisia BiehardsomanOj BeM. A form with looter pnbesoenoe 
and acute lobes to the leaves. 

48. Artemisia frigida, WillcL 

44. Artemisia fili/bliaj Torr. From the region where Dr. James ftni 
collected it 
46. Artemisia CanadensiSj Michx. ; a canescent form. 

46. AetineUa aeulis, Natt Probably Actinea integrifolia^ Torr. 

47. 60. Aplopappus (Stenotas) ptfgmoBus, Stenotus p^fgmesusy Torr. 
h Gray, FL 3, p. 237. ^ Found only on the highest crests of the snowy 
range, and on the dividing ridge, growing in scattered patches." A 
most interesting rediscovery of a plant before known only from « single 
specimen, gathered by Dr. James dnring his harried yisit to the alpme 
region, in Lon^s Expedition. 

48. Grindelta squarrosa^ DonaL 

49. Limosyris wiscidiflaroy var. /. L, dliata^ Torr. &c. 

80. Hsliatiihus {pumiluSj Nntt?): canle 1-8-pedali hispido oligo** 
cephalo ; foliis oppositis ovato-lanceolatis snbint^^rrimis cinereo-hispi* 
dis (noyellis resiDOso-atomiferis) jnxta basin tripliDendisbreTiter petiola* 
tis, snramis lanceolatis snbsessilibns s»pe altemis; involncri disco panllo 
brevioris sqoamis oblonffis exappendicnlatis obtosinscnlis vel breviter 
acatatis extos albo-villosis ; fl. disci lateis ; acheniis glabris versos api* 
eem parce hispido-ci]iatis> pappi paleis snbnlatis corolla panllo brevori* 
bos cum paleolis interpositis extus marginibusaue appresse hispidis. 
^ On a rocxy hill bordering the upper Clear Creek" Dr. Hayden also 
collected it on the Laramie Mountains. His specimens, beinff too te 
advanced, I had confounded with R. rigidus; but the plant is nearer 
jET. Itftiflorus. If it is not NuttalFs obscure R. pumilus it must be a 
new species. The latter is said to have the heads ^ apparently sessile,** 
from which it may be inferred that they were not well developed in 
NuttalPs specimen. In ours they are on slender peduncles. 

57. Jfelianlhus orgyaiis^ DC. This seldom occurs in collections. 

81. Aplopappus (Pyrrocoma) Parryi {m. nov.): eaule pedali supeme 
subviscoso-puberulo apice corymboso-polycephalo, pedunoulis brevissi- 
mis ; foliis submembranaceis fere glabris auflrusto-oblongis obtosis into- 
gerrimis, inferioribus subspathulatis in petiokim attenua^ summis basi 
miore subamplexicaulibus; involucri campanulati squamis ]ato-laneeo« 
latis tenuiter coriaceis apice subfoliaceo laxo; ligulis plurimis parvis; 
acheniis glaberrimis; pappo albo baud rigido. ** Hillsides and pine 
woods, upper Clear Creek.'* A well-marked species, with somewhat the 
aspect of a Sericocarpus, especially of S, Oreyonensis; heads half an inch 
long; the rays 15-20, yellow, narrowly linear, but little longer than the 
disk-iowers. Pappus white in the flowering specimens (unknown in the 
mature state) neariy equalling the disk-coroUas. ^ These specimens grew 
in the shade; in open ground the leaves are not so thin." 

52. Senecio cemuus (sp. nov.): mox glaber; caule gracili setqui- 
pedali apice paniculato-polycephalo ; foliis lanceolatis bitfi in petioram 
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marginatam Baboiliatnm longe attennatis parce argatisshne dentatis vel 
snbintegerrimis ; capitalis parvulis (vix semi-pollicaribas^ in pedicello 
1-2-bracteolato nutantibus discoideis ; involucro bracteolis parcis laxia 
sabcalycalato ; ovariis glaberrimis. ** Dry hillgides, and in the crevices 
of rocks, upper part of Clear Creek, sometimes growing in close bunches." 
A species entirely new to me, well marked by its small nodding or cer- 
naoos heads, and its leaves^either broadly or narrowly lanceolate) taper- 
ing into wing-margined petioles of an inch or two in length. No ray 
flowers ; those of the disk yellow. 

63. Arnica mollis^ Hook, f a dwarf form. 

64. Arnica anpusHfolia, Yahl ; the dpine form, as of the Bocky 
Mountains ferther north, and of the N. W. coast 

65. Clusnactis achilleafolioj Hook. & Arn. 

66. Senecio ampUctens, (sp. nov.) : lana parca mox decidua glabratns ; 
canle (sesquipedali e radice perenni) apice undo 1-2-cephalo; foliis roem- 
branaceis repando-subdentatis oblongis plemmque obtusissimis, radicali- 
bus in petiofum alatum decnrrentibus, caulinis prsssertim snperioribus e 
basi lata (integerrima Tel utrinque 1-2-dentata nunc subhastata) semi- 
amplexicaulibus ; pedunculo gracili ; involucro calyculato pilis brevibus 
atropurpureis parcis munitis; liguhs elongatis linearibus aureis apice 
tspius 2-3-fidis ; acheniis glaberrimis. ** In the mountains high up, at 
the foot of the snowy range." This is quite distinct from any North 
American species known to me. Compared with 8,frigiduB^ it is far 
less woolly, even when young, and not at all hairy, except some purple 
hairiness of the involucre ; Sie latter is calyculate with linear scales of 
about one-third the length of the proper involucral scales ; and the thin 
and green leaves are from 8 to 5 inches long, the cauline ones half clasp- 
ing or more by a broad base, not at all inclined to be spatulate. Head 
n^riy as large as in S,frigidus, the rays longer, an inch or more in 
length. Pappus equalling the disk-flowers. 

68. Villanova chrysantnemoideSy Gray, PI. Wright; a more pubescent 
form. 

69. Chrytopsis vHtosa^ Nutt., var. approaching hispida, mollis^ &C., all 
probably forms of (7. villosa. 

61. Actinella grandiflora^ Torr. k Gray in Bost Jour. Nat, Hist Soc, 6. 
'* Scattered over the alpine ridges, growing singly or branched from a 
deep tap root, 6 to 9 inches high." A most splendid dwarf alpine plant, 
which, naving caused seeds to germinate, I hope to introduce into the 
gardens. The heads, with their numerous rays fully expanded^ are nearly 
3 inches in diameter, and bright yellow. It was before known only l^ 
the single specimen gathered by Fremont, in Dr. Torrey's herbarium. 

62. Gaillairdia aristatay Pursh. 

68. Senecio aureus, L., var. alpinus: caule scapiformi 1-2-cephalo tri- 
pollicari bracteato ; foliis radicalibus coriaceis rotundatis seu obovato- 
oblongis fere aveniis integerrimis vel apice subtridentatis. This doubt- 
less was coUected near t£e snow line. I believe it is an alpine and 
extremely reduced form of S. aureus, var. borealis, and that S. subnudus^ 
DC, may also be reduced to S. aureus. 

64, 66. Macrorhynehus troximoides, Torr. & Gray; broad-leaved and 
narrow leaved. 
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65. Troxivum plaucum^ Nutt, var. foliis laciniatis. 

67. Troximon parviflorum^ Nutt Probably a depauperate form of 
the last 

6B. Lygodetmia juncea^ Don. 

69. CrepU runcinata, Torr. & Gray, 

11. Mieracium FendUri^ Schultz Bip. in BonpL 1861, p. 174. Cripie 
amJbigua^ Gray, PL Fendl. 

72. Hieracium trisU^ Willd. 

73. Mulgedium pulchellum^ Natt 

74. Airagene cUpina, L. : the same as Fendler's, i. e. yar. Ochotmn$. 

75. Thalictrum alpinum^ L» Yeir rare as an American plant, found 
before only on the eastern borders of this continent, Anticosti, ^c. 

76. Thalictrum sparsiflorunty Turcz.; vide Gray, PI. Wright, adn. 
p. 8 : forma ovariis breviter stipitatis unacum pagina inferiori ibliorum 
resinoso-atomiferis. Maximovicz, commenting in the Flora Amurensia 
upon my identification of T. clavatum^ Hook, (non DC.) with T, $parsi- 
fiuTun^ indicates a difference between the American and the Siberian 
plant in the length of the filaments and of the stipe. The latter is variable ; 
the former is subsexual ; both short and lonff filaments occur in Richard- 
son's specimens. I am able to compare we fruit of a Hudson's Bay 
specimen with that of one of Tilings, of the Fl. Ajanensis, and to pro- 
nounce them precisely alike. In the latter the leaves are resinous- 
atomiferous underneath, as they are in Dr. Parry's specimens, in which 
similar atoms thickly beset the carpels. The oval sepals appear to be 
white. T. Fendleriy Fngelra^ from the mountain region farther south 
is really much allied to this; but that has dicecious instead of herm- 
aphrodite flowers, linear and conspicuously pointed instead of barely 
oblong anthers, the achenia oblique (instead of dimidiate) and sharp- 
edged, the ribs straighter and stronger. 

77. JRcmuncului ajfinis, R. Br. 

78. jRanuneulus Cymbalaria^ Pursh. 

79. Banunculut glaberrimus, Hook. ; var. foliis omnibus integerrimis, 
radice magis fibrosa. Mr. Spalding's specimens from the interior of 
Oregon connect this with Hooker's species. 

80. Jtantuiculus EschicholUdiy Hook, (an Schlecht ?) But perhaps 
an alpine form of No. 77. Some specimens under this number, with 
finely-cut leaves tend to confirm this suggestion. 

81. Manuncultti amoentis, Ledeb.? I have before seen no American 
Ranunculus like this. It accords well with an authentic specimen of 
JR. amanus^ but not so well with Ledebour's figure. This species has 
been joined by Ledebour himself to B. affinis, to which I should never 
think of referring our plant, with its large and very broad, overlapping 
petals. The fruit was not collected. It grows *^ in the high alpine re- 
gion, in scattered patches near snow-banks : fl. June." 

82. Clematis Douglasiij HooL 

83. Trollius laxus, Salisb., var. albijlortu. T. AmericanuM^ HooL FL 
Bor.-Am. " In moist or marshy places below snow-banks, associated 
with No. 91, Juno 21. Stem 6 to 12 inches high. Flowers white : 
these often frozen to a crisp recover perfectly in bright sunshine." The 

Am. Joub. Sol— Sbcomd Sbbus, Vol. XXXTTT, No. 98.— Maboh, 1863. 
81 
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pore white and broader sepals, lower statnre, and alpine station, disiin- 
^oish this from the ordinary form of the Northern United States. Re^l 
in Fl. Ajan., redaces all the proposed species of this gronp to three, with 
many varieties, some of them too closely connecting T, patului with 
the American species. 

Bi. Delphinium elaium^ L^ a species which donbtless includes D. im^ 
Urmedium^ pcdmatifidum^ JUxuoium^ viliosum^ and cuneatumy DC. Also, 

1 suppose, in part D. exaltatum^ Hook. Fl. Bor.-Am., being more like 
that species than the next is ; bat it is not the plant of our Alleghany 
reffion. Like most of the present collection, the specimens are particn- 
lany good and neatly prepared. **It grows in large patches, on the 
moist borders of alpine brooks, near the limit of arborescent growth. 
Btem 8 to 5 feet high, the flowers rivid blae-pnrple.*' 

65. Delphinium eeopulorum^ Oray, PL Wriffht This is the same at 
one of Boarffeau's collection from the Saskatcnawan, distributed as D. 
exalUUum, The spurs on the lower petals appear to be constant 

86. Aconitum noiutum^ Fisch. (A, Columbianumy Nutt) "Two rery 
distinct varieties, one, 1^ to 3 feet high with greenish white flowers, 
growing in shady places along the borders of streams ; the other with 
deep blue flowers, in more open places, not so tall, and inclined to twine 
about adjacent bushes.- ' 

87. Anemone muliifida^ DO., with both red and white flowers. 

88. Pulsatilla Nuttalliana^ Gray. 

89. Aquilegia eotrulea, Torr. Most beautiful specimens, flx>m the dis* 
triet where Dr. James discovered this striking species. Limb of the 
petals apparently white, contrasting witii the purple-blue sepals : spun 

2 inches Ion?. 

^ 90. Aquifegia vulgarie^ L, var. A. brevietyla^ Hook. In the high al- 
pine region. 

9 1 . Valtha leptotepala, DO. Borders of alpine brooks, with No. 84, A^c. 

92. Thlaspi eochUariforme, DO.! Hoot, T. Fendleri, Gray, PI. 
Wriffht Although the siiicle is less winged than in Dclessert's fiffure, 
it is likely that the plant of the Rocky Mountains is not distinct m>m 
the Siberian ; but I have not yet seen the evidence to justify its combi- 
nation, as Dr. Hooker proposes, with T. montanum and t.prmeox at 
well as with T. alpestre. 

93. Draha Johannis, Host (2>. nivalisy DO.) Probably to be inchi- 
ded among the forms reduced to D. hirta in the Fl. Ajanensis and else- 
where. In the high alpine region. 

94. ^«m<t«/>a/tt/a, Graham. 

95. Erysimum pumilum^ Niftt ; but the stigma is two-lobed or emar- 
ginate. *• In the alpine region, low ; flowers light sulphur-yellow." This 
may really be identical with Gaudin's £, pumilumj of the Swiss Alps, 
and it has equally a slender style and erect siliqucs. But it appears to 
nass into our HI, asperum just aa J^. pumilum does into £. Cheiranihui. 
Kot a single species of this g^up of Erysimum is well defined. 

96. Draba etreptocarpa (sp. nov.) : radice § Holar^s more bienni vel 
iubperenni rosnlam amplam caulesque floridos fbhatos ^spithamsos) 
proferente ; foliis integerrimis setis simplicibus et bifurcatis villoso-hia- 
pidis, radicalibus spathulato-lanceolatis aoutiusculis in petiolnm margina- 
tum longe attenuaUs, caulinis sessilibus ; racemis s»pe panicolatis ; pet- 
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alls aareis caljce daplo loogionbos; ailicnlis linearibns (^el imperfectis 
obloDgo sea ovato^laDceolatis) hispidalo-ciliatis cstenim gUbris, matora 
eiimie spiraliter tortis ; st^lo loDgo. — Forma vero alpina bipoUicaris, 
siiicolis (immataris) brevioribas. ** Od rocky cliffs bordering the upper 
Clear Creek, extending into the high alpine region, where the dwarf 
form was fonnd in flower in Jaly, while the larger form lower down was 
mostly with ripe fruit" A most interesting species, allied to 2). aurn^ 
and with similar bright yellow, mostly retuse or emarginate petals. The 
leaves appear as if veinless, except the strong midrib, are all entire, and 
are beeet, and eepecii^ly ciliate, with long and rigid, shag;^, spreading, 
siniple ofT simply forked hairs, &r more bristly than in JD. aur^a^ kA 
with no fine stellolar pnbescenee intermixed. Leaves of the radical 
elosters f to 1^ inches long; the canline ones half an inch or so in 
length, oblong or oblong-lanceolate, the upper ones on their upper fiice, 
like the upper part of the stem, sometimes becoming glabrous. Ra* 
cemes many-flowered. Style a little shorter than the ovary; stigm* 
emarginate-capitate. Fructiferous pedicels 3 lines long, more or less 
spreMing. Silicles when well developed from half to two thirds of aa 
inch long, either minutely or strongly hispid-ciliate, and twisted like an 
auger, the turns 3 or 4 ; but many of them, especially the later ones, are 
shorter and with only one or two twists : the style l^* to nearly 2 tines 
long. 

103. Draha aurea, Yahl, Hook. A fbrm with smaller and narrower 
leaves than in IIooker*s figure, and with simple elongated racemes. It 
aecords very well with the plant cultivated several years ago under this 
name in Kew Gardens, and has a similar (at most biennial) root Droba 
Na 6, of Bonrgesu in Paliser's Expedition, is apparently the same ; 
while Burke gathered in the Rocky Mountains M>eeimens agreeing with 
Hooker^s figure. All have a short and fine pubescence, and minutely 
hoary, plane or slightly twisted silicles, the style from a line to a line 
and a half in length. But, as in other Cruciferous plants, no great reU- 
aace can be plac^ on the lenofth of the style. In New Mexican speci- 
mens, var. styloM U). aurea^ rl FendL, No. 43, p. 10, and in coll. Bi^ 
low. Pacific R. B. Rep. iv, p. 66, — ^both ramose forms), the style is qute 
as long as in 2). streptocarpa. I have seen no Greenland specimens. 

Draba alpina^ L. ', a form apparently of this species, witn one or two 
leaves on the scape, and a rather conspicuous st^e, was gathered on the 
summit of the snowy range. 

97. Draba nemorota^ L. 

Q8. Arabi$ hinuta^ Scop. 

•0. CbnlaiiitiMcor(/(^o/ui, Gray, PL FendL 

100. 8i$tfmMum caneseem^ Nutt 

101.. Physaria didymoearpa^ Gray {Vesiiaria iiiymocofpa^ Hook): 
▼ar. I racemis fructiferis elongatie; siliculis minoribna corrugatis arimM 
inflatis. ^ Dry gravelly blufis of upper Clear Creek, growing in busehea 
a foot in diameter : the vegetation more loxuriant ibn P. didfrnoearpa 
of the plains, of which it is probably only a mountain variety." If so, it 
is a remarkable one. There is an unpublished q>ecies, P^Nevhertfi^ allied 
to P. Qeytri^ collected by Dr. Newberry in the interior of New Mexico^ 

102. Brynmum a$perum^ DC, the form with orange-colored floweiii 
iR Arka nm u u m^ Kutt, collected on the plains. 
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Art. XXVI. — Investigations respecting the Phenomena of Meteoric 
Bings, as affected by the Earth; by Alexander 0. Twining. 

TfiE object of the proposed investigations is a practical one. 
It is, principally, to lead the way towards determining certain 
questions relating to the phenomena of periodic meteors — espe- 
cially the meteors of August 9th-llth ; only, however, by the 
simplest methods consistent with an essential accuracy, and in the 
hope that these phenomena may thereby be made to an increased 
extent the objects of intelligent observation at the times of their 
annual appearance. Of the questions referred to one relates to 
the effect of position on the Earth's surface upon the apparent 
** radiant" as observed from that position, — ^and another relates 
to the changes of radiant in latitude and longitude, from day to 
day, during the earth's passage through the body of the ring. If 
the chanffes mapped from my own observations upon the chart 
published in the last November No. of this Journal are admitted 
and shall be confirmed by farther observation as a fact constantly 
occurring, it will become an interesting enquiry, to what cause 
those changes can be or cannot be referred, — whether to pertur- 
bations occasioned by the Earth directly, or whether they are to 
be explained by an existing and permanent constitution of the 
ring deducible by analysis, as a cosmical effect, from the planet- 
ary influences. This latter enquiry however, although I thus 
state it in full, covers it will be seen, a vastly greater area than 
all which lies within the present purpose and discussion. A me- 
teoric ring is, of course, the subject of influence from all the 
planets, through their entire revolutions. But these unintermit- 
ting influences of the general system are clearly distinguishable 
from the special and immediate effects and results of the Earth's 
coniunction with and penetration of the ring. Only the latter 
will be treated of in tne following theory, — which is intended, 
however, to embrace them in one simple and elementary view 
and discussion. 

Let S be the sun, E the earth, E e « the orbital space or track ' 
of the earth in its annual revolution, and ccc the corresponding 
breadth of a meteoric ring intersected by it. Although our 
results are independent of any particular hypothesis respecting 
the primary constitution of the ring, yet, for convenience, the me- 
teoric orbits are supposed primarily all parallel, one to another, 
in the parts at ana near tne nodes on the ecliptic ccc\ a sup- 
position which includes, as a consequence, the mutual intersec- 
tions of those orbits in or near a line passing through S and nor- 
; mal to the mean line of nodes Snt. Let E^ E^' De tangent to 
the exterior and interior bounding circles of E e^, and let w, r, 
be meteors which if undisturbed by the earth, would find their 
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nodes at n, n', and would there meet the earth's circle E at the tan- 
gent points. Let mt, rtf he tangents at m and r to the orbits of 
those meteors: then E t 
and E tf will be intersect- 
ed in t and tf by either 
those tangents or b^ oth- 
ers which approximate 
to them with extreme 
closeness ; for, because 
of the small length of 
the arcs E n, E n' and m 
n, rn\ compared with the 
radius vector E S or m S 
and rS, the sun's action 
upon the meteors and up- 
on the earth may be con- 
sidered the same, both 
in amount and direction, 
as will more fully appear 
in a sub8e(}uent paragraph, and by discussing separately the in- 
equalities introduced by that supposition. Also, on account of 
the near proportionality of those tangents to their arcs, as well as 
their near approach to the same in magnitude, if E t represents 
the earth's velocity in that tangent, m t will equally represent 
the velocity of m m the latter tangent. Both the earth and the 
meteor would therefore meet in t if undisturbed ; and, inasmuch 
as the two are affected alike by the sun's attraction they will, in 
fact, meet in n, fulfilling accordingly the condition which alone 
is required to constitute m t m'lf true tangents. In other words 
if the earth and a meteor considered as mere points in their re- 
spective orbits will in fact meet, then, under the supposition that 
the solar influences upon both have been the same in amount 
and direction, the same points would have met by their motion 
uniformly continued — ^that is to say the respective tangents meet 
The same concurrence may be shown in respect of E ^ and r V ; 
BO that the planes Y^mt and Ert' may be taken as parallel and 
as continuing parallel to their first positions, although moving 
with the points E, m, ^ or E, r, C, as those are moved by the 
gun's attraction. Under such a representation of the two ve- 
locities, E m represents also, both in amount and direction, the 
Telocity of m relatively to E, — ^also r is moving with the same 
relative velocity in the parallel E r. It is also desirable to no- 
tice that if m' is a meteor intercepted by the relative line E m^ 
and if m';, parallel to m ^, intersects EHn 9 the meteor xn! and 
Ae line wlq bear the same relations to the orbits of E and m' 
and to the plane E tm which E and m and the tangent E t will 
bear to the same when Eshall have advanced a distance equal to 
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qL Therefore the node ^ will be in the saineorbital cirole B n < 
with the node n ; and the same is true of every meteor intercept- 
ed by the line E m in any part of it. In like manner if r is a 
meteor intercepted by the line E r' in the plane E f r its node 
will be in the same orbital circle E n' f with n'. Moreoyer, when 
E shall have advanced and intercepted tn in n, a meteor which 
shall have taken the exact place occupied by m as first supposed 
and which, at the same time, should be affected with the same 
motion parallel to <S which the sun has imparted to E and to m 
in the time of their passing to their common node, would be 
moving relatively to the earth in its present and acquired motion 
truly in the line Em. By so much therefore as the line E m would 
be varied in position by compounding with it twice the subtense 
<n setoff in parallelism with <S, by only the same do we vary 
the relative directions of the two meteors one of which is at m 
and the other at the same instant at n. K now E n is taken an 
arc of three days description, or in round numbers five millions 
of miles, and E m — ^in tne instance of the August periodic mete- 
ors at least — about seven millions (and in the instance of the 
November periodic meteors unquestionably still greater,) we 
have the double subtense in but little more than one quarter of 
a million ; which, applied to E Tn, is but ^y^h part and gives bat 
2^ of variation from the parallels. But m is now at an extreme 
of distance, being four millions of miles when nearest At this 
distance the earth's disturbing force being but one millionth part 
of gravity at the sur&ce we arrive at the ooncluiion that the ini- 
tial relative velocities of all meteors originally parallel and equal 
in their absolute motions may be safely treated as parallel within 
the limits of this class of disturbances on every siae of the earth 
and under the conditions supposed in this article. (A) 

Moreover the errors involved in the supposition above alluded 
to are but trifiing, as will readily appear oy a brief consideration 
of them separately. Beferrinflr anew to figure 1, if the sun's 
action were, as alxrve supposed, accurately the same in amount 
and direction upon both tne meteor m and the earth, those bodies 
would remain accurately in the tangents E/^ m< respectively and 
in the moving plane. In fisu^t however the action is a little ob* 
lique. This circumstance, it will appear, does not in the least 
rary the fact that the bodies will meet in the line <S at one and 
the same instant, although not necessarily in one and the same 
point of meeting as before. For, considering the distances E3 
and mS equal, and of conseauence the solar attractions equal— ^ 
and perpendiculaiB dropped from E and m upon the line < S we 
have Uie velocities of the bodies, when resolved in a directioil 
normal to <S, proportional to those perpendiculars; because 
they will meet in <S and their uniform Telocity is unaffeeted bj 
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Ibroes parallel to ^S. Bat the same perpendiculara, throngboiift 
their changes of magDitnde, represent the forces of obliquilr 
respectiTelj, and therefore the velocities, howerer acoeleratec^ 
eontinae in a uniform ratio to one another and to the distances 
remaining to be described. Therefore both meet the line t S at 
the same instant : and since they have been subject only to 
equal and parallel forces in the direction t S, thej will not be 
disturbed as to relative motion except by a fraction of the nor^ 
mal force above considered, and that fraction ordinarily a small 
one. For, in fact, if the arc En is five millions of miles as above 
conudered, the fraction ^Vth will express nearly the amount <^ 
solar force exerted obliquel v upon E, — competent therefore to 
impart a velocity of but y^tn the subtense I S in the same time 
and jth only of that available as a disturbance of the relative 
velocity in direction — being, in relation to the August meteors, 
only TiVvth part of that relative velocity. This evidently is 
insensible in relation to disturbances of the earth which depend 
upon the direction of relative motion. 

Passing to the error introduced by the su]>po6ition that the 
solar forces upon E and m are equal — and which arises bjr neg- 
lecting the difference of radius vector mS from ES — it is not 
necessary to assume imaginarv or improbable amounts for that 
difference. For an arc nm of four millions and a half of miles 
the ande of the chord and radius vector for the August meteors, 
it would appear from the computations of Prof. H. A. Newton, 
may be taken at about 76° ; and if even only 70** were sup- 
posed, we obtain but jV^h as the fraction of solar force acting m 
excess or in defect of the whole. The corresponding difference 
or fraction, in the instance of the November periodic meteors is 
evidently still less than the last named, and, in fioict^ scarcely 
worthy of estimation. And — besides that it is compensated, as 
respects any permanent displacement, during the recession of 
the meteors — this inequality becomes of the less significance, that 
its effect lies in ^ S or parallel to it, and therefore is presented 
in the plmie E tm and laterally to the line of force in which the 
earth acts. For this reason the perturbations of the earth are 
scaroelv modified by the effects in question, — ^but only this re- 
sult takesplace, that the meteor which meets E at the tangent 
point of E< and in n, is not m^ as it would be conformably to the 
idea of a perfect parallelism of solar influence, but it is a meteor 
corresponding to tn in distance and place, except that it lies 
somewhat forward or somewhat back of the moving or relative 
plane E t m, but reaching E with the same effects of perturbation 
in both cases. 

We therefore reaffirm the foregoing conclusion, that, for the 
simple purpose of ascertaining the species and amount of those 
effects upon the constituent meteors of a ring which are doe im- 
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mediately to the earth's coDJunction with the ring, we maj in- 
vestigate the orbital effects upon all meteors within a cylinder 
extending to the utmost appreciable extent of immediate or ex- 
traordinary terrestrial influence considering the relative motions 
equal and parallel to an axis — as it may be termed— of the ctUu- 
der passing through the earth's centre. (B) 

Let then the cylinder of influence, so to call it, be represented 
in figure 2 by its bound- 
ing curves and surfiu^es *• 
upon the ecliptic, as o u 
jp v-and upon a plane of 
the meteoric ring, as o t; 
p'p iij and the contained 
lines o Oy uu, pp, vv, 
which also represent the 
paKillel relative lines of 
approach of the meteors 
o, u, p and v to the earth, 
or the asymptotes of their 
orbits. The axis is E s. 
The plane EmHs the 
same as designated by the 
same letters in figure 1, 
and oospq'E is asection 
by that plane, and uusv^ 
is a section perpendicular 
to it. The lines mm^rr 
represent the asymptotes 
of two orbits touching a 
circle or section of any 
definite extent from the 
earth's centre E, in the 
plane EmL 

Now the meteors m 
and r will be made to 
describe around the earth 
amilar orbits whose a- 
symptotes, pairing with 
m m and rr respectively, 
will be mmf rr' some- 
where crossing (if su£&- 
ciently disturbed)bey ond 
the earth, or else made 
to incline towards one 
another — ^as o o' exApp* which represent asymptotes pairing with 
o and pp respectively; and belonging to the orbits of o and^. 
Now if the section mEr and the asymptotes mm, rr^ were m 
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the plane ur, normal to the first, or in any plane of intennediate 
position, their orbits would be nnohanged except as to the j^ane 
of their description ; and the same is true in a like comparison 
of all orbits or meteors at one and the same distance from and 
around the axis E 5, whatever the plane passing through E j in 
which their orbits are described. If the earth is considered a 
sphere, and if m E r represents the extreme circle or elevation 
at which, under given conditions of observation, the phenomena 
of meteoric flights are visible, it is an obvious conclusion that 
all perturbations occasioned by the earthy and consequently all the 
changes in radiant positions (Aserved, from the earth, obey a regimen 
in relation to the axis "Es alike and equally on every side; and^ 
relatively to that axis^ take effect directly away from it, and in Hie 
plane comwjon to it and to the meteor^ s orbit. It should also be ob- 
served, in passing, that the same proposition holds true even in 
respect to the aberrations occasioned or that may be supposed to 
be occasioned by the atmosphere itself so far as those are normal 
and not the effect of irregular forms of meteors or accumula- 
tions of air. For the axis E s, whether occupied or not by any 
meteoric flight E f, does always obtain — and always in exact 
lymmetrv with the atmosphere on every side in any normal con- 
dition of the latter. 

We now pause briefly to consider whether the above perturba- 
tions and consequent diversities of radiant positions in the celes- 
tial sphere are considerable enough, in the instance of the 
August meteors, to be detected by comparative observations. 

In m E r taken as a true circle one nundred miles above or 
Outtfide of the earth's surface, and therefore 8112 miles in diam- 
eter, let m and r be meteors, and the orbit of one^ as m, be rep- 
resented by its asymptotes mm, mm', the initial and terminal 
points of which are at an equal distance from E, and that dis- 
tance at an extreme — say seven millions of miles. Lett; be the 
velocity of the meteors supposed uniform at that distance, — that 
is, 26*6 miles per second, as determined from the observations of 
Mr. Marsh, Mr. Herrick, and myself, by Prof. H. A. Newton, — 
and letp be the perpendicular distance from E to mm. Then 

^ is the area described by the meteor's radius vector in a unit 

or second of time. Also the area described in the same unit by 
a body revolving, at the distance p, in a circle may be called 
Ov/p, the value of a being 164-52. Then the latus rectum of 
the orbit (hyperbolic in form) will be expressed by the formula 

L as^-T-* I^t s be the distance of the apsia from E, and the 

velocity at the apsis will be {v* +/ A }, in which/ has the value 

▲x. JouB. Sol— Sboooib SKUSi, Vol. XXXm, No. M.— Maboh, ISQS. 
32 
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191,003, and z becomes known by the equation a* +^ z = jp* or 

M as 8928. And if x and y are the transvenie and the coma- 
gate axes respectirelj thiej are measured by the ft>rmula8 

9 ^j~f y=2(^^)i :— therefore x is 270, and y 8112. Con- 
sequently the angle of the asymptotes is 8^ 49^ which is also the 
angular deviation of m and r compared together in their lines 
of motion taken at their apsides. 

It appears therefore that the variations of radiant positiony far 
the meteors of Av/gust 9tkAlHi cannot exceed 8^ 49', and may, in 
the comparison of extremes, approach to Hiat amounL It is obvi- 
ous that the axis itself changes place continually in a circle of 
latitude in consequence of the terrestrial rotation, — so that to 
the view of a single observer the hour of day is productive of 
a change of the r^iant's position, although oliservation may not 
ordinarily be close enough to detect it. 

If we enquire into the general effect upon the mass of meteors 
' at great distances from the earth, we have simply to observe that 

in the formula x = . ^ , inasmuch as L varies as the squares of 
the areas simultaneously described, and therefore as p^ or y*, and 

yS 

is also equal to ^, the latter varies as y', — ^that is to say x is con- 

stant But y is equal to p. Consequently the small angular deflec- 
tion of asymptotes will vaij in the inverse ratio of/?. If half the 
above distance, or 4056 miles, is taken uni'Ur, and D is any other 
distance in any axial plane, the average effect upon all meteors 

in that plane and to that extent will be, in minutes, 229' -^'-r- ; 

so that for half a million of miles extending on either side of Uie 
earth the average deflection would be 9'. But for the entire cir- 

2 
cle the same would be approximately 229' ^, or for the entire 

q^linder of one million of miles diameter, the average perma- 
nent deflection would be 8f' , which is the average estimated in 
all directions taken in the aggregate. But if estimated in a sin- 
gle direction only the same average would sink to only 2^'. 
These quantities are meant to give some idea of the effect upon 
large masses or assembla^ of meteors; which, however, after 
all, form only small fractions of the entire ring. 

It will be observed that those orbits which are nearest to the 
earth will cross one another; and that others still will cross at 
distances varying all the way from one-fourth of the distance of 
the moon to many millions of miles. And, since the deflection 
of tangents or asymptotes diminishes almost exactly as the per- 
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pendicnlar p increases, tbe places of crossing will lie more snd 
more distant behind the earth in the ratio of the square of that 
perpendicakr. But the numbers crossing, if tbe meteors are 
distributed equably in the ring, increase in the same ratio, or as 
tiie square of /), — consequently the numbers vary as the distan- 
ces through which the crossing takes place. By this it appears 
that the earth, at each conjunction with the ring, leaves behind 
itself, to a certain extent^ a kind oiudkey or WnQoit^uahUcmiden* 
sation — ^as it may be called — which would shortly disappear, and 
only reappear wnen the same meteors shall again have just passed 
their nodes ; but which, for aught that appears to the contrary, 
may by successive conjunctions occurring in different parts, dur- 
ing say 6000 years, come to occupy a permanent position forward 
of the nodes, and to possess a uniform constitution. (C) 

The foregoing discussion of relative motions and effects gives 
a key to the al^olute and resulting perturbations, so fur as the 
latter are primary and immediate, and exhibits the principles 
upon whicn formulae may be constructed which shall measure the 
eltects upon inclination, velocity, motion of nodes, and magnitude 
and form of orbits. For if in the plane Etmihe orbits of two 
meteors o and p are represented by their asymptotes ooo" undppp" 
equally distant from E, and if p"p is produced back in pp\ and 
o"oin oo' and if oi' and ot are the lines of common section of 
Etm with planes parallel to the ecliptic, then from similarity of 
the triangles E <m, o i'o and p ip it appears that if o i\ o V repre- 
sent the real motion of the earth and of the meteors respectively 
Qo will represent their relative motion ; and in like manner/? t. 
p i and pp, may represent the same in p ip. Now the terminal 
relative motion in o'* and ;>" is the same in amount as the initial 
motion in o and />, and is represented by oo' equal to oo andpp' 
equal to pp. And, inasmuch as the asymptotes of the meteors 
and p intersect in their relative position the lines t'o, ip respec- 
tively, the lines of real motion must intersect in i' and i. Join 
fo' and ip' and they will represent the real motions possessed 
by the meteors o and p after they have receded into the ring and 
are no longer subject to a sensible disturbance. Also ooo' and 
ppp" are, with aue reductions in a plane truly normal to the 
ring, the changes of inclination. Let the arc of oo& and of its 
equal »pp' be called A. Now, as the sides of the similar 
triangles and the angles are known from observed data, if 
we represent the angle Esihj B we obtain p'ip^ and o'l'o = 

Aco8.Br^and Acos. B-7;-7 respectively, — and if the initial ve- 
locity is called unity, the resulting velocities will be "^dc:— tan. 
A sin. B very nearly — ^the positive sign applying to pp and the 
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negative to oo. For the Angost ring we may take t< = 1, and 
E tf = 1-6 and B = 46"", and A la found in (C) 229', conseqaently 
the change of inclination in opposite directions for o andp will 
be over 4**, and the changes of velocity ld='0765. These nu- 
meral determinations, it will be understood, apply simply to or- 
bits whose asymptotes pass 4066 miles from the centre ; for the 
more distant orbits they would apply in the inverse ratio of 
the corresponding distance. 

The foregoing efiTects take place inlEst Attending next to 
those in the normal plane u v, in which plane we will now sup- 
pose mm and rr to lie, and at the same distance or circle mhr 
as before, we may assume that the deviations of relative motion 
take place in lines perpendicular to E^t at the points mand r. 
This class of deviations therefore leaves velocity unaffected, and 
takes effect nearly in the plane of the meteors solar orbits. It 
simply changes the line of' apsides and angle of the tangent 
with the radius vector; and, diverging outward from s, it a^ts 
the perihelion distance in opposite senses — enlarging the same 
for m m and the orbits upon tne same side of E 5 with it and di- 
minishing those on the same side with r r. The expression for 

this angular effect in the meteoric plane is simply dt A — or, at 

an extreme for the same conditions as above, ik6^6'; and for 
other distances inversely as the distance. (B) 

Two separate effects therefore in the separate planes contribute 
to modify the meteoric orbits and at the same time to shift the 
radiant positions. For, referring anew to figure 2, we find in 
"Est tiiat a meteor, as mm, on the side preceding^ undergoes both 
a depression of tangents towards the ecliptic and a contraction 
of orbit; while in u v the meteors of the Bide foUowing — as vv — 
are contracted as to perihelia, and advanced in longitude as to 
their tangents. On the opposite parts or sides effects precisely 
opposite are realized. In planes having an intermediate position 
between Est and u v the two classes of effects in different de- 
grees accumulate upon one another or abate one another accord- 
ing to the quadrant's situation and their position in the quadrant 

Ileferring now to the effects in the plane u v and observing the 
angles of radius vector with the tangents to become 84°, in the 
case of mm^ and 72° in the case of rr^ and with the velocity 16'8 
miles per second, while that of the earth is 18*89, we obtain for 
the perihelion distances 0*68 and 0*52. By this it appears that 
the perihelion is shifted, at the extremes of distance, more than 
ten millions of miles. It will be recollected that those meteors 
which have the less perihelion distance are also those whose ra- 
diant at the earth would have the greater longitude. The line 
of apsides also experiences a change between the extremes of 21^ 
and 89° south of the ecliptic. 
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Turning now to the effects in tbe plane E « ^ we find tbe ale- 
ments in part for the meteors above designated as mm on the 
tide preceding^ and rr on the Bide following; viz. 

Transverse axes, 1*51 and 1*64 

Perihelion distances, 0*4? and 0*72 

This perturbation therefore expands the ring to an extreme 
breadth at the ascending nodes of about twenty-four millions of 
miles, and — admitting the sufficient exactness of our data — 
throws it closely up to the orbit of Venua It will be remem* 
bered that the meteors which have the extreme perihelion dis- 
tance have also the higher latitude and elevation for the radiant 
at the earth. (E) 

Our discussion includes also the motions of nodes. Befer- 
ring to figure 1 it will be observed that while the meteors m and 
m' or r and r' are in the same line of flight mE, yet their nodes 
upon the ecliptic are separate, one from the other, and are dis- 
tant by the line q t But m' reaches q in the same time with E 
and m reaches t likewise simultaneously with E. Therefore the 
nodes of m' and m are separated by the distance moved by the 
earth in the interval between the arrival of m' at its apis and the 
arrival of m at th6 same. Transferring our attention to figure 
2 and supposing the initial places of m and r in their orbits to 
be equidistant from their apses with the corresponding terminal 

{)lace3 m' r', after the meteors have receded into the ring away 
rom the earth's immediate influence, it is obvious that the me- 
teors in their orbits have reached m' and r' earlier than they 
would by their uniform motion through mm, rr^ and (at the 
centre of their hyperbolas experiencing an instantaneous inflec- 
tion) by the same motion continued to m' and r'. By whatever 
space the earth would have advanced in that interval, by just 
that space will the nodes have retrograded on the planes parallel 
to the ecliptic passing through their orbital centers above referred 
to.* It is noticeable that this retrogradation takes effect alike and 
equally on every side of the earth and to an amount depending 
only upon the distance from E. The position of the orbital cen- 
tres, above and below the ecliptic, and in the quadrants t*E^, 
u E g', &c. modify this effect when referred to the ecliptia Thus 
if o Ep is a line normal to the relative lines />/>, oo,&c.p will 
at the orbital centre, lie above the ecliptic, and o beneath it 
Therefore in the plane "Est the nodes are thrown forward by the 
small distances n q, n' q' which are nearly equal. Moreover this 
distance is the same, very nearly, for r r as for /> o, and for m m 
as for o 0, because the small angles ripq, n' o^ nave a magni- 
tude inversely as the distance of their angular points from E, — 
see (C)— and consequently inversely as the distances of the same 

* The small reduction to tbe ediptie maj be neglected. 
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from the ecliptic But in the plane uv, such is the direeftioQ of 
the deflections or effects in the line uEv tha^ even if the radial 
distances were not in or near the ecliptic, neither a retrocession 
nor an advance can be consequent upon them. 

Besuming the expressions and (quantities from (C) ; viz. x and 
y the transverse and conjugate diameters and v the miles tray* 
ersed in a second, putting i^ b for the assumed initial distance 

upon the asymptote from the centre, so that 2 -shall measure the 

time from the initial to the terminal places by the uniform and 
undisturbed initial motion, the nodal motion which applies indi- 
vidually to idl the meteors of the cylinder will be expressed by 

«(z.^+/.[l+(l+^,) ]-l^(l+^) )1; in which X is con- 

•tant, € is the earth's velocity, and Z. is the symbol for the Napier- 
ien logarithm ; and which, when differentiated with reference to 
the q>aces, gives 

for the average of nodal effect upon the entire cylinder to the dis- 
tance of ^ on every side. The same is equivalent to a retrograda- 

tion of m, m, r, r (which are next the earth) to the distance of 1870 
miles; while the advance nj in the plane E^r is only 254 miles 
on the ecliptic preceding and 223 on the side following. Yet the 
advance is nearly constant, while the recession diminishes with the 
distance, and down to a very moderate average for the entire mass. 
If a factor is required for reducing the above uniform mean amount 
(289) to the average effect upon the whole cylinder whose radius 
of section is y, it may be obtained nearly by integrating the dif- 
ferential expression -j (1 +c* . 1 -cos.*D) ci cos. D ; in which a is 

a constant derived from the inclination of the relative line and 
the amount of tangential perturbation, reduced to the plane of the 
ring, c is the natural tangent of that inclination, and D is the arc 
of the meteors' relative position in the normal cylindric section 
taken from the line of section of the latter with the ecliptic, so that 
this efSect upon the nodal position, averaged for such a cylinder, 
will be comprehended with sufficient closeness in the expression 

J^(l+c«)*; also, -5 (1+c*)* sin.* D gives the same for any indi- 

dividual meteor. The factor therefore is the fraction J, neglect- 
ing a small term with a double sign which eliminates itself fi*om 
the average by appearing in opposite senses on opposite sides of 
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the ecliptic For the August meteors we thus peroeiye this aTer> 
age effect to be 120 miles advance, while the maximum in the 
relative plane is about 680 miles, and the corresponding retro- 
gradation as above stated. 

From these computations, as they now appear, the conclusion 
most pertinent to our object is that the nodes of the ring, so far 
as affected at all, are up to a certain limit retro^radient, and 
afterward advance, but only to an exceedingly minute angular 
amount in either case. 

It farther deserves mention that there is due to the same accel- 
eration on which the first of the above formulod depends a mo- 
tion in the radius vector itself, — the expression for which might 
readily be formed from the elements or quantities above employ- 
ed, because it is one to which, within the limits of the problem, 
that retrograde nodal motion bears the same ratio that the tan- 

Sential distance described by the earth in the time bears to the 
ifference of the distances described parallel to the line of nodes 
St in the same time. (F) 

The only question remaining of which it is proposed to treat, 
respects the cumulative effect, from year to year, which may be 
supposed to take place from disturbance by the earth, — confin- 
ing attention, as was particularized at the outset, to tlie imme- 
diate actions, and declining for the present the larger question, 
but professing to attempt investigation relatively alone to tend- 
encies which will take effect if no superimposed influences of 
planets or of the ring itself shall merge or counteract them. 

If thus left free and undisturbed, the meteors would return to 
their nodes with the orbital conditions last impressed upon them 
by the earth. If then the meteoric orbits and the earth's were 
commensurable, the same conditions would be imparted at cer^ 
tain definite intervals to different groups or cylinders^ as they 
have been termed above, — ^after which the concurrence with or 
penetration of the ring would be repeated in presence of the 
same bodies as at first, and the effects would be duplicated in a 
second cycle through the ring — then in a third, and so on. But 
the earth's disturlxvnce would of itself prevent entire uniformity 
of orbital elements amou^ the meteors. Even were it other- 
wise it could only be by the most improbable fortuity that the 
successive cycles, at least after several repetitions through the 
ring, could fail to present themselves successively a little in ad- 
vance of or a little behind the individual penetrations of cycles 
which had preceded. In this manner, for a time^ there would 
be an accumulation of effects through many cycles, continued 
until the individual penetrations instead of standing in the rela- 
tion of being left more and more behind by the succeeding cycles 
should come more nearly into the condition of a successive ap- 
proach by the same from an opposite direction. Under the ne- 
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cessarily resulting changes of presentation on one side of the 
earth and on the other, tne effects which had accumulated for a 
time upon certain meteors would afterwards experience a grad- 
ual and successive compensation. In' the absence therefore of 
superinduced disturbances it would appear that the ultimate con- 
stitution of the ring must be one in which accumulation and 
compensation will 6e going on equably and simultaneously, im- 
posing a limit and maximum to the former. Nevertheless, up 
to such a limit, the accumulations do prevail. For in figure I, 
let pp after having experienced, during a recession of cycles, an 
accumulation of effects on the side folhmng, present itself, as it 
gradually must, farther and fiirther, within the Bpnx^es preceding^ 
until it shall have come to the position o o where the supposed 
effects shall have received their compensation,— or vice versa, 
from top p^ a the cycles advance. The meteor is now in 
what may be considered its normal or neutral condition in re- 
spect to this class of effects; but between the two normal states 
at pp and o o, the accumulation with all its results will have 
subsisted in different degrees. In like manner an accumula- 
tion of opposite effects and results may then commence its pro- 
gress ana find a subsequent limit and compensation. It would 
be futile to pursue this view beyond a mere rudimental form 
so long as we cannot be certain that perturbations by other 
planets, and even by the ring itself, if it has mass enough, may 
not throw the meteors into quite other compensating positions 
than by the progress and succession traced above. Still, how- 
ever promiscuous those positions, ordinary laws ensure con- 
stant although irregular surges of accumulated effects in vari- 
ous kinds, and opposite sensea The arbitrary supposition made 
in the outset, or orbits crossing in lines ot mutual nodes or 
intersections normal to the ecliptic, however convenient in the 
first instance, is obviously not a necessary condition to the re- 
ception and accumulation of either class of effects which have 
entered into this discussion. It imposes no restriction upon 
our deductions. The one supposed hne of mutual intersections 
would become progressively disposed into innumerable lines 
throughout the quadrants, m the manner explained above. If 
by original constitution the ring is supposed to embody with- 
in certain limits every variety and degree of orbital elements 
it is only what our preceding discussion has shown tiiat the 
eardi must itself proauce. (G) 

Our enquiry therefore — idthouffh by the very terms of its 
enunciation a partial one compared with the grand problem of 
the necessary ultimate constitution of the August meteoric rin^ — 
becomes the occasion of certain conclusions more or less definite, 
which it oidy remains to enumerate : — 
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l8t The position of tbe iKHies cannot be shifted hj (be 69irfik^ 
notion more than a degree or two in half a million of y^ani« 
Without attempting nice deteiminationS| in tbe absence of dat% 
entirely explicit^ it is sufficient to observe that the lew expre9^ 
sions above formed in (F) show such a balance of opposite eiQeota 
as must leave the meteors which pass at three to &ve millions of 
miles on every side <^ the earth neutral in respect to advanoe a? 
retrogradation, — so that a cylinder of many millions of milet 
diameter and len^h of axis, although retrograding in the parts 
within a certain limit as just mentioned and advancing in the 
parts beyond it, would as a mass remain not appreciably dia* 
turbed in either respect 

2<1. An effect of another kind wo\ild however become appre* 
eiable in a separation into more or less advanced assemblages of 
orbits with constituent meteors retaining in various degrees a 
common amount or direction of disturbance. Thus a belt of or-* 
bits in planes parallel and eontiguous to Eat will retrograde lest 
than such as group themselves in planes parallel and near to the 
normal plane uv (see figure 2.) The latter will be occupied by 
meteors departing most from .the mean longitude of the tangents 
and consequent radiant positions, while tbe former will exhibit 
tbe greatest variations or tangents, and of corresponding radiant 
positions in their inclinations to the ecliptic. Our results there* 
fore do embrace a change of positions from day to day in deter- 
minate directions, ofUie kind shown upon the writer's fragment* 
ary chart at p. 446 of the last November No. of this Journal,—!- 
not because of any direct action at or during the particular pen- 
etration in progress at tbe time, but because both tl»e elevations 
and lon^tudes of that radiant are considerably and more or leaa 
cumulatively affected, and also the meteors similarly affected are 
congregated in classes into the more expanded or the less ex- 
panded orbits. The farther explanation, however, if not merg- 
ing itself in a question of tbe particular primal constitution of 
the ring, properly belongs to the subject (not embraced in the 
preceding investigations) of the different nodal positions assumed 
in the lapse of ages by these two classes of orbits under the gent 
eral planetary influences. 

8d. There is an appreciable change of radiant positions reW 
tive to locality upon the earth's surface and to the hour of day, 
whose maximum is about 8f ^ between the extremes, and to which 
the extremes approach. 

4th, The terrestrial disturbance is sufficient to affect the mar 
teors' perihelion distances by many millions of miles and to ex- 
pand tne ring to a corresponding breadth at the ascending nodes ; 
also to collect together in orbits of similar elements those mete- 
ors which are similarly affected in respect of radiant positions. 
Am. Joux. Sct.— SsooTfD SBansi, Vol. XXXni, No. 98.~Mabch, ISSS. 
83 
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It onglit not to be oirerlooked, in passing, that multitndes of the 
meteors appear to be thrown within the inflaence of the plan* 
•t Yen OS by even a single conj unction of the earth with the 
ring. Under the efEbct of accnmnlation therdbre, it is almost 
an nnavoidable conclusion from the computations in (£) that 
the confines of the same ring which is intersected by the earth 
cross dso the orbit of Venus, if not bodily, at least in the in- 
stance of multitudes of stragglers thrown tens of millions of 
miles away from their normal perihelion distances. 

6th. The terrestrial disturbances do not appear sufficient to 
draw off meteors into permanently erratic oroits ; so that, un* 
less in exceptional instances, meteors are probably not lost to 
the ringother than those which the atmosphere ansorbs or ar* 
rests. But if meteors can be arrested partially, and without 
being dissipated, in an excessively tenuxous upper medium it 
becomes a plausible conjecture that the ordinary and unoon* 
formable meteoric wanderers may be such as have missed a re- 
turn to the ring under the effect of atmospheric retardation. 

If it be allowable to diversify topics which belong to the 
sphere of a ri^id rationality by speculative £emcies, or to at- 
tempt any addition to the interest which invests the bare ex- 
istence of such a member of the cosmical system as a meteoric 
ring\ I may add to the foregoing two other conjectural consid- 
erations or suggestions. It may oe held as an interesting pos- 
sibility — if no more — and as one which doubtless enhances the 
desirableness of fixing the exact elements of meteoric rings, that 
comets — whose vastly extended atmospheres or heads around 
the nucleus, although greatly attenuatea, are perhaps competent 
to arrest meteors completely — may be found, in rare instances, to 
have been disturbed by impact with a meteoric ring whose 
mere attractive influence it would not be possible to detect 
Again, a far more interesting idea would be realized if analv 
sis can but evince a necessary ultimate constitution existing In 
meteoric rings, and impressed upon them by the other mem- 
bers of the solar system in concurrence with their own mass ; 
and of which the visible phenomena, as evidenced and defined 
by a comparison of numerous, long continued and varied obser- 
vations, must have required not less than a certain definite cumu- 
lation of myriads of centuries for their production. Thus it is 
our foncy, and in a measure our hope, that the astronomer and 
analyst may discover in meteoric rings a kind of celestial monu- 
ment whose hieroglyphics, deciphered and interpreted, shall date 
back the age of our solar system to at least a minimum period 
,of duration in its present features and configurations. 
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The notices of the progress of Physical Geogmphy which 
were <x)mmenced in this Journal in 1868, having been for a few 
months interrapted, it appears necessary in resuming them to 
refer briefly to certain expeditions of which our readers through 
other channels may have been already informed, but the effort 
will be made to report the latest information which has reached 
us from trustworthy sources. 

Those who are interested in the maintenance of these Notices 
are respectfully requested to communicate to the undersigned or 
to the Editors of this Journal, such information of an original 
and reliable character as may come to their knowledge. Written 
conmiunications and printed documents bearing m any way 
upon the progress of geographical science, (especially such as 
are not accessible through the ordinary channels of the book 
toide) are especially requested. As there is an evident propriety 
in making an American Journal the repository of everything 
which pertains to the exploration of this continent, all such in- 
formation whether published by congressional or legislative 
bodies, by societies or by private enterprise will be particularly 
welcome. Daniel C. Gilman. 

Tale College Librarj, New Hareo, Febniarj, 1862. 

AFRICA. 

Spkkb's Journey to Lake Nyanza.— Those who have kept 
informed in respect to the progress of African discovery will 
remember that on the celebrated journey (often referred to in 
this Journal) in which Major Burton visited and explored one of 
the great lakes of eastern central Africa, known as the ''Tanga* 
nika,'* his associate, Capt Speke, discovered at a considerable 
distance northeast and at a much higher altitude, a second im* 
mense lake called by the natives the Nyanza, to which the loyal 
Englishman prefixed the name of his sovereign, calling it the 
Yictoria Nyanza. It is this second lake which was supposed 
to be the source of the Nile. In regard to it, however, nothing 
definite was known, as the explorer only saw the southern ex- 
tremity and had only very meagre and indefinite information 
respecting its extent toward the north. The possibility and 
indeed the plausibility of the proposed solution of the vexed 
problem of the Nile induced the British Government to cooperate 
with the Boyal Geographical Society, in sending Capt Speke to 
Zanzibar, once more, thence to retrace his steps to the Nyanza, 
and traverse the lake if possible to its northern shores, where of 
course it could be determined whether a great river flowed from 
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it He Bet out upon this second journey April 21st, 1860, having 
as an associate Gapt Grant They left Zanzibar for the interior 
Sept. 26, 1860. Letters have been received from them, dated 
Khoko in Western Ugogo, Dec. 12, 1860. 

Pktherick's Expedition to Gokdokoho. — To odopcrate 
*with Capt Speke, Mr. John Petherick, (author of "Egypt, the 
Soudan and Central Africa ; being Sketches from sixteen years 
travel," London, 1861, 8vo,) for many years British Consul at 
Khartum, has been commissioned by the Government and Soci- 
ety already mentioned, to go up the Nile to Gondokoro, fourteen 
hundred miles above Khartum and nineteen hundred above 
Alexandria, where he will be able to establish a depot of provi- 
liions and apparatus for Capt. Speke, and if need be, engage with 
him in exploring any part of that region. Gondokoro, described 
as being in north latitude 4"* 30' and east longitude 81** 50', is 
the seat of an ivory mart during the months of December and 
January, when trailers from Khartum visit it and obtain their 
ivory in exchange for grain and beads. Here also Knoblecher 
established a Soman Catholic mission which was abandoned in 
1859. 

The appeal of the Eoyal Geographical Society for funds to 
the extent of £2000, in aid of this expedition gives the follow- 
ing additional statements : 

" Imraediately above Gondokoro, a succession of rapids prevent farther 
navigation; below Gondokoro the passage is perfectly open to boat^ 
sailing at the times when the periodical winds are favorable. During 
ten months of the year Gondokoro is deserted ; the scamty (and barbiirous 
population of the village is dispersed over its barren neighborhood, and 
an expedition such as that under Captain Bpeke and Grant must neoet- 
tarily be — exhausted of means of barter, and wholly ignorant of the negro 
languages of Northern Africa — will be sure to tempt hostility, and to 
incur serious danger of absolute want of supplies. If Captain Speke be 
unable to reach Gondokoro in December or January, his position will be 
exceedingly precarious, while farther advance to the north would be 
impossible. 

''The first of Mr. Pelberickls proposed objects, is to fbrm a sufficient 
dep6t of grain at Gondokoro, under the charge of his own men, to insure 
to Captain Speke means of subsistance and security from violence when- 
ever he should reach that place; the second is, to explore the district 
colored wange^ in the accompanying sketch map. The third is, to efiect 
a meeting with Captain Speke, and to assist him through the hostile 
tribes between the Lake and the Nile. Many of these negro tribes are 
known to Mr. Petherick, and it is precisely in the locality where the party 
under Captain Speke would be most helpless, that that of Mr. Petherick 
would, comparatively speaking, be most at home ; and even if the union 
of the two parties did not actually take place, the aid which Mr. Pethe- 
ricVs presence in the country might, with reason, be expected to afford 
to Captain Speke, can hardly be overrated. 
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^IVeiie eiftnimstaiices h^ing Uken into nooOTnt, together with the fact 
of Mr. Po(h«rick*8 ^rvices being now aTailable, who, beyond any olher 
Englitdiman, is peculiarly fitted for carrying out the ex|>edition be pio- 
poee^ tlie Treeideut and Council of tlie Koyal Geographical Society con- 
tider that tfiey would fall short of their duty if they left any legitimate 
meant aneniployed for securinff those services to the advancement of 
Geography and the honor of this countr}\ Iler Majc'sryV Government 
having declined to send out this additional expedition, the President and 
Council make their appeal to the liberality of individual Fellows of the 
Society and to that of the Public 

''The sum required to be raised is £2000. Should this be quickly ob- 
tained, Mr. Petherick will undertake to «ach Gondokoro in Kovember» 

1861. He will then explore until March, 1862, when the setting in of 
the rainy season prevents farther movements. Starting afr«^h in August, 

1862, he proposes to continue his travels till February, 1663, and after 
that to return to Gondokoro, reaching his dep6t in 1868 or early in 1864.'' 

Although only £1000, or half of the sum called for, was 
xaised, Mr. Petherick set out in April, 1861. Letters have been 
received from him dated Korosko, Aug. 9, 1861. 

The following instrumental instructions for his guidance were 
issued by the Honorary Secretary of the Society, F. Galton, Esq. : 

**' The obser\'atioM that it is absolutely requisite you should make, are — 

1. You are earnestly recommended to use every opportunity of prao- 
tisinff with your sextants upon 8(ari while on the lower Nile, and able to 
clieck your results with known latitudes ; aiso to practise observing edip> 
fees and oocultations under the same circtnanstances. 

^2. As a general rule, observations should be made at marked point>| 
inch as the confluence of rivers, promineut hills, and native towns, rather 
than at mere enoHmpmenU 

^ 3. Reliable latitudes of different places on the White Nile between 
Khartum and Gondokoro, and on your fuKher line of travel. Ttie lati- 
tude of Gondokoro is especially desired, and tlie meridian altitudes of at 
least six stars; thnse north aad three south should tlieire be observed. 

** 4. Longituiles by the exceedingly simple methods of the eclipiHfS of 
Jupiter's satellites, or of oocultatioiis of stars, to be made at Gondokoro 
and at the furtliest point of your travel, or at places adjacent to these. 
The local time should there be determined by more than one set of ob- 
servations, to guard against error, and the method of altitudes on both 
sides of the meridian should always be used. Any longitude south of the 
parallel of tlte Bahr el Ghacal would be verv valuable. 

**5. The elevation alx)vo the sea of the following places by observation 
of the temperature of boiling water: — Cairo; Thebes; Assonn; Junction 
of Atbara; Khartum; the capital of the Shilluk countr}*; the river at a 
point opposite the Bahr el Ghazel ; Gondokoro, and difl'erent stations on 
your further route. 

"O. The three boiling point thermometers to be occasionally compared, 
and to be carefully preserved, with the view of determining any changes 
in their index errors. They are also to be compared with those (4 Captain 
Bp^ks, in the event of the hoped-for meeting takmg place betweea you 
and that gentleman. 
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^ 1. Simultaneous obftenratioiis of tbo rise and fall of the Nile, at Oon- 
dokoro and Khartum, should be instituted, and also at as many other 
places as trustworthy observers may be found to make them. 

'* 8. It is of great geographical importance that the breadth, depth, and 
Telocity of the Up))er White Nile and its tributories be ascertained, in 
order that their sections may be protracted, and the quantity of water 
that passes down them be determined. A few notes on practical methods 
of doin^ this will be prepared and giren to you by Mr. George. 

** 0. The compass bearing of marked hills should be freouentiy taken, 
and the position whence they are observed defined and laid down as un- 
mistakably as possible by cross bearing. Your course and estimated dis- 
tances should be noted continuously day by day, and the variation of the 
compass frequently determined. 

** 10. Time observations with your chronometer should be taken when- 
ever latitude observations are made. These will serve to connect distant 
points whose longitude has been reliably determined by the rare occur- 
rence of satellite eclipses and occultalionii^ 

''11. If any architectural monuments are met with, it would be impor- 
tant to take sketches or photographs of them, however rude ; to make a 
general plan by measurement (tor which a measuring-tape should be 
taken) ; and to note any peculiarities of construction or style, such as tlie 
tise of the arch, the angles of the walls, doorway^ and windows. If there 
be any inscriptions or hieroglyphs, they should be copied, or impressions 
taken of them, if possible, with coarse paper dampcil in water and pressed 
with a brush, upon the inscription. Any small objects of art or antiquity 
found amongst the natives should, if possible, be collected. 

^12. Every observation is to be copied from your rough notes into the 
Register-book which is supplied to you. Your entries, up to the last 
opportunitv of communicating this winter with Khartum, to be forwarded 
from Qondokoro to the Secretary of the Royal Geographical Society. 

Latest Intelligence from Dr. Livinqstone. — ^From the 
Proceedings of the Boval Geographical Society, London, it ap- 
pears that Bishop Mackenzie, of the United TJniversit^ Central 
African Mission, arrived off the mouth of the Zambesi m Febru- 
ary, 1861, where he found Dr. Livingstone and his associates 
about to start on an exploration of the Kufuma river, in hopes of 
discovering by its waters a more convenient access to the Nyassa 
and Shire districts. The Bishop and one of his companiont 
joined the expedition. 

A letter from Dr. Livingstone to the late Professor Ritteri 
dated from the Bufuma, March 2, was presented to the Berlin 
Geographical Society at its August meeting. 

Subsequent intelligence shows that the attempt of this bold 
traveller to ascend the Bufuma in his new steamer, the Pioneer^ 
was not successful. After grounding several times he had been 
obliged to desist, and return to the Zambesi. The failure was at- 
tributed to the &ct that the boat drew five feet of water, and did 
not arrive from England till the rainy season was far advanced. 
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I^EJVAir's ExFEDmaiT to Qondokobo. — ^Mr. G. Lejean, wbo 
is said to have been aided in his outfit by the Emperor of the 
French, set out early in 1860 from Chartam, and went soath, 
hoping to find the source of the White Nile in the Lake Nyanza 
of Speke, — the same end in part which Mr. Petherick proposed 
to himself. Lejean reached Gondokoro, and was then prevented 
by illness fh>m pushing his explorations farther. But the Jour- 
nal of the Geographical Society of Paris gives us reason to ex* 
pect ffood results from his investigations in Eastern Soudan and 
nigh Nubia. 

BoscHER AND VON DEK Decken.— Karl V. d. Decken, a 
friend of the late Dr. Boscher, (murdered in his attempt to reach 
Lake Nyassa from the East African coast,^ endeavored to prose- 
cute the discoveries of Boscher, but was roobed and driven onck. 
A recent letter to Sir Boderick Murchison says that v. d. Decken 
will now try to reach the peaks of Kilimandjaro. 

THE POLAR REGIONS. 

The Polar Expedition of Dr. Hates.— The return of Dr. 
L L Hayes who set sail from Boston, July 10, 1860, for the pur- 
pose of adding to our knowledge of the Arctic B^ons and 
especially of ascertaining whether there is an Open rolar Sea, 
has already been mentioned in this Journal, (xxxii, 462). Im« 
mediately after his arrival in Boston he addressed a letter to 
Henry Orinell, Esq.. President of the American Geographical 
Society in New York, and on the ISth of November he made a 
public statement before the same society, under whose auspices 
jn part he went forth, in respect to the results which his expedi* 
tion accomplished. A few aays later he addressed the Acaaemv 
of Natural Sciences in Philadelphia upon the same subiect. Full 
reports of these communications have been made in the newspa* 
pers of the day, but so fiir as we are aware Dr. Hayes has not 
yet printed any complete authentic account of his voyage. In- 
deea it is too soon to expect him to do so.* 

In a letter addressed to Prof. B. Silliman, Jr., he speaks as 
follows in reference to one of these addresses: "You will un- 
derstand that I do not undertake in it a discussion of results, for 
my materials are yet unreduced. I shall merely describe what 
I saw and what was done in behalf of the science of the Arctic 
regions. My materials are I believe of much value. Since the 
death of Mr. Sonntag I have labored almost alone and of course 
I have not done all tbit might have been accomplished by a corps 
of workera The duties of my command occupied much of mj 
time and I embraced every opportunity to collect photographic 
views. Of these I have nearly two hundred, many of them quite 

* A iiboDogrsphic report ef the Philidelpbia addr«n (from tfM PliiL Kortk 
AmericttQ) wiU be foand io litteU's Uihug Age, Janoary 4, 1862. 
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good. My sdentifio friends will I trust therefore be lenient 
towanls any imperfections or deficiencies in my results. The 
photographic views especuilly of tbe glaciers wilf not be without 
a certain scientific value. 

The expedition has been for the most part fortunate and satis* 
factory." 

Awaiting from Dr. Hayes a more elaborate statement of the 
voyage, we place upon record here for convenience of reference 
a rew of the principal data. 

The Unitea Su\tes, Dr. I. L Hayes, commander, set sail from 
Boston, July 10, 1860, and returned to that port, October 23, 
1861. The first stopping place was Proven, in lat 72**, then 
Upernavik, and then Tessuisak, in lat. 7S® 40' from which he 
set sail (going northward through Melville Bay) Aug. 22, 1860. 
After various repulses by the ice, tlie vessel entered Smith's 
Straits, Sept 2. The ice was so extraordinarily thick that it 
prevented any access to the western coast of the straits, and Dr. 
Hayes contrary to his plan was driven into winter quarters on 
the east coast about ten miles north of Cape Alexander and 
about twentv miles 6outh in latitude and ninety miles south by 
coast line of Dr. Kane's winter quarters in 185i-5. He named 
his harbor Port Foulke after a distinguished member of the Phil- 
adelphia Academy. The loss of Dr. Hayes's dog team, the death 
of his chief scientiRc reliance, Mr. Sonntag, the peculiar condi- 
tion of the ice and other difficulties seriously interfered with the 
proposed sledge journey to the North, — ^but persevering, amidst 
great obstacles, Dr. Hayes succeeded in going as far north as 81^ 
85' latitude which he attained on the 18tn of May. He returned 
to his winter quarters in June. The remainder of the summer 
be spent in scientific researches and in making ready for his 
return voyage. He saw no reason to suppose that by spending 
a second winter in that high latitude he could with his reducea 
force accomplish enough to warrant the increased expenditure. 
The results of his voyage are thus briefly stated. 

** 1. A detailed survey of the west coast of North Baffin Bay, Smith 
Strait, Kcnoedy Cbannel, and the extension of the survey to the north of 
any previous explorations. This survey embraces about 1,300 miles of 
coast line. 

** 2. Tbe discovery of a new cbannel opening westward irom Smith 
Strait, parallel with Jones^ and Lancabter Sounds. 

•' 8. A detailed survey of tbe coasts of Wbale Sound, and the coasts to 
the north and south of it. This survey embraoes about six hundred miles 
of coast line. 

** 4. Surveys of glaciers by which their rate of movement is estimated* 

**5. Complete seta of pendulum experiments. 

** 6. Sets of ma([^etic experiments at Port Foulke, Cape Isabella^ in 
Whale Sound, at Upernavik and Godbavn. 

'' 7. Topographic and hydrographic surveys, including tidal observations. 
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** 8. Lai^ oollectionfi of speciineiis of nattural historj, and geologieal 
aad minerdogical coIIectioDd. 

'^ 0. A ooDtinuous set of meteorological obeerratioDS. 

** 10. An extensiTe collection of photofipraphic riewt. 

^ 11. The aooonipliahment of a more northern Utitude than ever before 
attained upon land. 

'^ 12. Freeh confirmation of theories respecting the open PoUur Sea.** 

Tobbell's Polar Expedition. — The Swedish Polar Expe- 
ditioa under Torrell which was fitted out with extraordinary 
completeness has failed in its chief objects. The ships lay for 
more than a month in the Treurenberg Bay, on the north coast 
of Spitzenberg, shut in by pack ice, and were afterwards much 
hindered by bad weather and other difficulties, while the sled 
expedition to the North Pole was wholly given up on account 
of the floating ice. — Petermann^s Journal 

The North Atlantic Telegraph Explorations. — Since 
the possibility of a transatlantic telegraph was so successfully 
demonstrated by Mr. Field and his associates in their great 
experiment of 1858, various plans have been su^ested for 
accomplishing the same results m a manner more likely to be of 
lasting service. The scheme upon which most attention has 
been bestowed proposes to run a line from the North of Scotland 
to the Fseroe Lilands a distance of about two hundred and 
twenty-five miles; thence to Iceland about three hundred miles, 
thence to Sooth Greenland about six hundred miles and thence to 
the coast of Labrador also about six hundred miles. The great- 
est of these intervals in which the telegraph wire would neccs- 
sarily be submerged is less than a third of the distance between 
the points on the coasts of Ireland and Newfoundland which 
were successfully united in the experiment above referred to. 

In one of the meetings of the Boyal Geographical Society last 
year, this new project was discussed, and a great deal of fresh 
matter pertaining to the physical geography of the regions speci- 
fied, was brought forward. Five papers^ were read. The first 
by Capt McClintock, K N., gave an account of his soundings 
on the Bulldog in the summer of 1860. The second by Sir 0. T. 
Bright gave a report of the soundings of the Fox under command 
of Oapt Young. The third paper was a report of an exploration 
of the Faeroes and Iceland by Dr. John Eae. The fourth paper 
was by J. W. Tayler, Esq., on the Fiords of South Greenland, 
and the fifth was by Col. T. P. ShaflFner on Electric Circuits. 
These papers are printed in the Proceedings of the Boyal Geo- 
graphical Society, Vol. v, No. ii. 

From the paper of Sir Leopold M'Clintock we make the fol- 
lowing extracts in relation to the soundings which were made 
under his direction. 
Am. Jovb. Sol— Sioomd Skribs, Vot*. XXXm, No. 96.->Mabch, 1801, 
34 
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''LeaTiDg the F»f6e Iiles on tbe 6U1 of Jolj, we soanded acroes to- 
wards Ingolfebolde upon the southeast shore of loeland, a distance of 280 
miles, and found the depth to be generally less than 800 fathoms, the 
greatest depth being 880 fathoms. The specimens of the bottom con- 
sisted chiefly of fine sand, or nrad and broken shells, and, in two instan- 
ces, of minute volcanic debris ; the temperature of the sea at 100 fiithoms 
below the surface scarcely Taried from 48^. The depth of water upon 
this section of the telegraph route is so moderate tliat it would be an 
easy matter to lay down a cable between Fsroe and Iceland. Since my 
return I find that Bern Fiord, upon the east coast of Iceland, has been 
examined with a view to its selection as the landing-place for a cable ; it 
is about 80 miles to the northeast of Ingol&holde, and has the advantage 
of being somewhat nearer to Fseroe." 

****** Five days of yerj calm weather enabled us to complete the 
line of soundings between Faxe bay [on the southwest coast of loeland] 
and the southeast coast of Greenland. The depths generally were very 
regular, the greatest being 15*72 fathoms, and situated in mid-channel; 
but when within 40 miles of Greenland the depth decreased from 808 
fiithoms to 228 fathoms, in the short distance of 8^ geographical miles. 

**The nature of the bottom was chiefly oaze, that is, fine mud partly 
consisting of minute organic remains ; but near to Iceland volcanic mud 
and sand were more frequently brought up. The temperature of the sea 
at 100 fathoms below the surface graduallv diminished from 46*^ near 
Iceland, to 39^ off the Greenland coast Circumstances which it is un- 
necessary to allude to here prevented me from commencing before 1 8th 
August the line of soundinffs between the southwest coast of Greenland 
and Hamilton Inlet on the Labrador coast, a distanee of 660 miles. 

** The Greenland shore was still blookaded b^ such a vaftt accumulation 
of drift-ice that we could not approach withm 45 miles of it, at which 
distance the depth was ascertained to be 1176 fathoms. This line of 
soundings to Hamilton Inlet shows that the greatest depth — which is in 
mid-channel — ^is 2032 fathoms ; and that the decrease is very gradual 
until within about 80 miles of Labrador, where there is a change from 
about 900 fathoms to 150 fathoms in 7 or 8 miles. 

"The ocean-bed consisted of oaze, but with fewer microscopic organ- 
isms than previously met with, whilst the average temperature of the sea 
at 100 fathoms below the surfi&ce was 40®. 

** Seven days were all I could devote to the examination of Hamilton 
Inlet. Its length was found to be 120 miles, whilst its width varies from 
about 16 miles at its mouth to scarcely half a mile at **the Narrows," 
which are about half-way up to its head, and above which it expands 
into an inland sea of about 20 miles in width. All this great inlet was 
rapidly explored, its main channel from **the Narrows'* to seaward was 
sounded, and the whole laid down by Mr. Reed, master and assistant- 
surveyor, with sufficient accuracy for ordinary purposes ; but these sound- 
ings are not nearly sufficient to meet the requirements of a cable-route, 
nor even to decide whether a cable should be landed there. 

** We found the depths to be very irregular, and seldom sufficient to 
secure a submerged cable from disturbance by icebergs. A perfect sur- 
vey is absolutely necessary, and may show that the diallow water and 
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reefs of rocks, which to our imperfeet knowledge appeared iDtrieate and 
unfavorable, may not only be avoided, but may anord a sure protection 
against the intrusion of icebergs within the mouth of the inlet There 
are some small rocky islets off the mouth of this inlet, and of these Hem 
Islets lie nearly in the middle and contract the widest channel of entrance 
to about 5 miles; the greatest depth obtained in this ehannel was 49 
fiithoms. Had the depth of water amounted to 70 fathoms in ns far as 
this position, I would not hesitate in pronouncing favorably of Hamilton 
Inlet as a terminus to the cable from Greenland." 

The following profiles, copied from the London Mechanics 
Magazine, give an outline of the soundings referred to in these 
remarks. An official report of this survey has not reached us. 
A map in the Journal of the Geographical Socie^ gives some 
of the soundings, but not in such a form as to make it easy for 
us to transfer them to our pages. 
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SCIENTIFIC INTELLIGENCE. 

I. PHYSICS AND CHEiaSTBT. 
pBTnok 

1. Tempirature of ike Atlantic Ocean compared with that of the air 
from Southampton to Havana^ (In a letter from M. Andrxs Post to 
Prof. Silliman, dated Havana, December, 1861.) — In my passage from 
Southampton to Havana from the 3d to the 22d of November last I un- 
dertook, at the suggestiou of Mr. Charles Saint Claire Deville, for the 
benefit of science, to observe, at different hours of the day, the tempera- 
tures of the waters of the ocean and of the air, also the prevailing winds, 
the barometric pressure, the atmospheric electricity and polarization, the 
•altness of the sea, etc Observations of this kind in the open sea are of 
great interest both to pure science and to navigation. It was by the col- 
lation of thousands of observations, made principally by American navi- 
gators, that Maury has reduced to fourteen days the voyage from any 
point of the United States to South America. It is also by the same 
method that Mr. C, Saint Claire Deville has pointed out the poles of heaC 
and cold which eddy in the sea of the Antilles, where the curves are con- 
centrically inflected.(0 At present I will simply call attention to the in- 
fluence which shoals exert upon the thermic state of the ocean. These 
phenomena were first observed in 1776 by Blagden,(9) confirmed in 1789 
Dy Jonathan Williams,(3) and more recently by Humboldt,^) John 
Davv,(») Peron,W and others. 

The depression of temperature near the land reveals to the navigator 
the existence of a shoal, or the proximity of a coast which is yet invisi- 
ble. Williams frequently observed a depression of temperature to the 
extent of 4^ C. while he was at least three hours distant from any point 
of danger. The statement of Humboldt that '* the proximity of a sand 
bank is indicated by a rapid decrease of the temperature at the surface 
of the sea'' is not only interesting to the philosopher but important to 
the safety of navigation. The use of the thermometer should not of 
course lead to the neglect of the lead, but many experiments show that 
variations of temperature, measured even by imperfect instruments, give 
warning of danger long before the vessel comes upon soundings. In 
such cases the cooling of the water may lead the pilot to heave the lead 
where he would expect the moat perfect security .(7; 

(1) ReehtreheB wr hi prindpaux phincm^net de MitSordogie de la pkv$igue 
pMrale attx AntUUt, Faris, 1849» in 4to, p. 189-S29. Annuair* de la SoeUti 
Metwrologigue de France, 1868, t 1, p. 160-166, avee one carte. 

(a) Volney : Tableau du eUmat Hdufotdf Maie-Unu SAmhifm, Parii, 1808, 
1 1, p. 281. 

(a) Meinoire tur Vemploie du TTurmomitre dam la lunfSffation, Read in 1790 be- 
fore the Philosophical Society of Philadelphia, and tranalated into Spanish by Vi- 
tnercatl Madrid, 1794. 8vo. 

0) Voyage aux regume iguinomalee. Paris, 1816, en 8vo, p. 100, 129-181, 146» 
161. 

(8) Read before the Royal Society of London, May 18 and 22, 1817. 

(< ) Vcyagee de dScouoertee aux terree auetralei, Paris, 1816. 4to, 1. 1 1, p. 824-847. 

(7) Vagage aux rSgiam iqtdnoxialeM du Ifouveau Continent, Paris, 1816, 1. 1, p. 
100. 



Digitized by VjOOQ IC 



Physics. 



Mean daily obHrvadcns made ftom the 9d to 22d JTov., 18B1, heiyften 
Scuthampion and Havana^ on board th$ tteanuhip Atrato. 



fi^r^^ 


Temperature 


Temperatara 


Heiftitor 


Prevailinff 


Mtk. 


of tbeveeen. 


of the air. 


Berotueter. 


wUMkT* 


Not. 3 


18*;76 0. 


12*0. 


80*08 inchefr 


W.8.W. 


4 


14-60 


14 


80-09 


W.8.W. 


5 


15-76 


15 


80-06 


W.8.W. 


6 


17-76 


16-50 


29-02 


W.HW, 


7 


21-25 


15 -50 


2901 


W.M.W. 


8 


18 •50(») 


19-00 


29-04 


W.M.W. 


9 


28*25 


20-75 


20-08 


B.S. 


pio 

P'll 


22-50 


21 -00 


29-06 


w. bye. 


22-75 


21-25 


2904 


WAW. 


13 


25-00 


24-00 


2905 


w. 


18 


25-25 


24-25 


80-07 


8.W. by w. 


14 


26-75 


25-00 


80-08 


W.8.W. 


15 


27 -75 


24 •75(») 


8002 


B. 


16 


27 -25 


26-75 


29-07 


A. 


17 


27 -OOCio) 


27-50 


29-06 


B. 


18 


27 •25('0 


26-50 


• • • • 


W.W. 


19 


27 -OOCi*) 


25-00 


. . • • 


W.N^ 


20 


27-50 


26-75 


• • • • 


W.N.W. 


21 


27 -25(H) 


26-00 


• • • • 


H.N.W, 


22 


27 -00(1*) 


26-50 


• . • • 


XAK. 


23 


26 -00(w) 


27-00 


...• 


X^.S. 



Tbia table confirms the observations of Blagden and Williams. Thus 
the temperature of Uie water undergoes a remarkable depression on ap- 
proaching shoals or land ; as near the Azores, in the roads of Bl Thomas, 
in the bay of Havana, and near the islands of Porto Rico, Sl Domingo, 
and Cuba, also near Samana, Cape Grange, fort Moro, Matanzas and 
Havana. 

2. Dove^i Photometer.* — ^The new photometric method proposed by 
Dove, has the advantage over those now in use, that it is equally applica- 
ble to the determination of the intensity of the light proc^eeding from a 
bright or faintly luminous body, whether it be white or colored, transpa- 
rent or opaque ; it is suitable also to determine the amount of light 
transmitted by optical instruments. The apparatus used is the compound 
microscope, which is usually brought into a horizontal position : a mi- 
nute photograph representing black letters on a white (transparent) 
ground, or simply a cross on a similar ground, is placed on the stage and 
viewed under a power of from 20 to 60 diameters. The letters will of 

^t) In right of the Asores, distant 4 kilometres (= 2^ miles). 

19) Sky overcast (lo) In the roads of St Thomas. 

Ill) Id view of SamaraL 

f IS) In view of Cape Oraafre (Mount Christ! of St Domingo). 

f i»i In view of fort Moro, Cnba. (u) In view of ] 

(is) In the bay of Havana. 

* Pegg* Annalen, vol oiv, Na 9, p. 145. 
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course appear by traDsmitted ligbt, black on a wbite ground, and wbiU 
on a black ground by reflected light, ivhile the two illuminations can 
readily be balanced so that the letters are made to disappear. This is 
perhaps most elegantly effected by the use of two NicoFs prisms, one 
placed under the stage, the other directly behind the objective or eye- 
piece. By the revolution of either prism the transmitted light is weak- 
ened till the compensation is exactly effected, and the letters made invisi- 
ble. The compensation may also be effected by reducing the size of the 
aperture under the stage, or by varying the distance of the luminous 
body which stands in the axis of the microscope. The light furnished 
by two candles is compared by placing them one at a time in the prolon- 
gation of the axis of the compound body, and varying their distance 
&om the microscope till the compensation has been made^ for each sepa- 
rately. Their distances from the microscope is measured and furnish 
the data for calculating the relative amounts of light emitted, the zero 
of the scale being the microscopic photograph. The intensity of the 
light in various parts of the spectrum is measured by allowing different 
portions of it to fall on the under side of the photograph and effecting 
compensation. Nothing can be simpler than the application of this 
method to the determination of the equality, or Inequality, in the 
amount of light transmitted by, or reflected from, differently colored snb- 
stances. Dove recommends that photographs should be especially exe- 
cuted for this photometer, and I have found in fact that some are more 
delicate in their indications than others ; the letters or figure ought to be 
very sharp at the edges, for if they are surrounded by an outline differ- 
ing a little in density from the central portions, this in practice becomes 
a dividing band between the two shades and renders compensation diffi- 
cult It would also be well to remove the iodid of silver by cyanid of 
potassium, instead of the hydrosulphite of soda, as the letters then ap- 
pear considerably brighter by reflected light It is desirable that the 
sensibility of this new method, as compared with others now in use, 
should be tested by a carefully made series of numerical determinations. 

O. K.R. 

S. On the »peeifie heat of certain elemente. — ^Rxonaxtlt has determined 
the specific heat of one or two elements not previously examined, and 
has revised that of others which were somewhat uncertain, in consequence 
of the impurity of the specimens which he employed in his earlier re- 
searches. The results are most conveniently exhibited in a tabular form. 





Bpacheat 


Atomic heat. 


Eqairalent 
0-100. 


Magnesium, 


0-2490 


87-40 


160 


Lithium, 


0-9408 


76-61 


80-87 


Osmium, 


003118 


8811 


1244-2 


Rhodium, 


0-05803 


37-84 


662-1 


Iridium, 


003260 


40-10 


1233-2 


Manganese, 


01217 


89-66 


826*0 


Nickel, 


0-1108 


88-78 


8600 


Cobalt, 


0-10620 


8717 


860-0 


Tungsten, 


0*3342 


88*48 


1160-0 
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EqoiTtkiit 
88-9) 



Silicon (fused), 0-1760 J ^*.^^ 

( 0-4063 
Boron (amorphous), •< 0*3483 

( 0-3608 
Boron (graphitoid), 0-2352 

( 0-2622 
Boron (cryst), ^0 2268 34-1 136 

( 0-2674 

From the above table it will be remarked that all the elements exam- 
ined obej the law of Dulons; except lithium and silicon. Regnault re- 
feats in connection with lithium a suggestion long since thrown out by 
im, that the true equivalent of lithium is 40*18, and that consequently 
lithia should be written L^O, just as for similar reasons potash and soda 
should be written E^O and Na^O. In the case of silicon the author re- 
marks that no one of the three equivalents which have been proposed 
for this element corresponds to the law of Dulong, but that if we adopt 
for silica the formula Si^O^, which requires the equivalent 2223, the 
atomic heat becomes 39*12, and comes within the ordinary limits of ex- 
perimental error. Regnault does not adopt this view, but simply calls 
attention to the subject It is possible, certainly, that silicon exhibits the 
same anomalies in ks different forms as carbon. The specific heat of 
boron is doubtless somewhat too low, and the different experiments do 
not agree well with each other. — Ann, de Chimi$ et de Phyiique^ Ixiii, 1. 

w. a. 
CHxinRmT. 

4. On ike Cyanid of Sulphur. — Likkxmann has sncceeded in prepar- 
ing a cyanid of sulphur by the action of iodid of silver upon sulpho- 
cyanid of silver, iodid of silver and cyanid of sulphur being the only 

products of the reaction. The cyanid of sulphur, q I Cy^ or S2Cy2, 

presents colorless rhombic tables, or long thin leaves which have an odor 
analogous to that of iodid of cyanogen, and evaporate slowly but com- 
pletely in the air. Between 30^ and 40^ it sublimes and condenses in 
small thin leaves ; at 60^ it melts to a clear and colorless liquid, which 
on cooling solidifies to a white crystalline mass. When heated in a 
flame, it bums with the color of cyanogen. The cyanid is soluble in 
ether, alcohol and water, and crystallizes easily on cooling. Strong sul- 
phuric acid dissolves it in the cold without decomposition, which how- 
ever takes place on diluting the solution with water. Nitric and chlorhy- 
dric acids decompose it easily in the cold. Potassium attacks it strongly, 
<nranid and sulpbocyanate of potassium being the products of the reac- 
tion. An alcoholic solution of potash produces with it, cyanate and sul- 
pbocyanate of potassium, the reaction being represented by the equation 

Ilie action of sulphydric acid, sulphid of potassium and nascent hy- 
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drogen upon cyanid of sulphur is represented bj the three following 
equations. 

(1.) Cy,8,+H,Cy=H +CyH, S, 

(2.) Cya8,+H,S,=CyH+CyH,S,+S, 

(3.) Cy,8,+K,S,=CyH+CyK,S,+S, 

A molecule of cyanid of sulphur unites directly with two molecoles 
of ammonia to form an ammonium-sulphid which has the formula 
NH,Cy)g 
NH,Cyr»- 

This sulphid is a crystalline powder insoluble in ether, and easily pre- 
pared by passing dry ammonia into an etherial solution of the cyanid of 
sulphur. The author endeavored to obtain a bisulphid of cyanogen, by 
the action of an etherial solution of iodine upon sulphocyanid of silver, 
lodid of silver is formed and a peculiar reddish brown very volatile liquid, 
which was not further investigated but which can scarcely be anything 

else than j ^ (• S,. Tlie cyanid of selenium so closely resembles the cy- 
anid of sulphur in all its properties that the two bodies might easily be 
confounded ; it is obtained by an exactly similar reaction. — Ann. d§r 
ChemU und Pharmacie, cxx, 36. w. o. ' 

6. On a combination of hydrogen and iron, — Wankltn and Cabius 
have studied the action of zincethyl upon the chloride and iodids of sil- 
ver, copper, iron and nickel. The reactions represented by the equations 

(1.) (MeCI),+Zn,(C,H.),=Zn,Cl,+Me,+(C,HJ, 
(2.) (MeCi),+ZD,(C,HJ,=Zn,CI,+Me,+C,H,+C,H, 

take place with subiodid of copper or with chlorid of copper and chlorid 
of silver. The action of zincethyl upon iodid of iron and probably also 
on chlorid of nickel takes place according to the equation 
(3.) (MeCI),+Zn,(C,H.),=Zn,CI,+(MeH),+(C,HJ,. 

When zincethyl diluted with an equal volume of ether is brought in 
contact with iodid of iron, an evolution of gas immediately ensues, and 
when the action is over, a black powder remains, which is to be com- 
pletely washed with pure ether. The powder gives off hydrogen by 
gentle heating, but at ordinary temperatures and with exclusion of water, 
may be preserved unchanged. When distilled water is brought in con- 
tact with the powder, pure hydrogen is ffiven off, which does not occur 
with iron reduced by hydrogen. From Uiis it appears that the powder 
is a combination of iron with hydrogen, which m contact with water 
gives protoxyd of iron and free hydrogen ; the formation of protoxyd of 
iron is shown by the fact that the residue of the treatment with water, 
dissolves in dilute chlorhydric acid to protochlorid of iron almost without 
evolution of gas. 

The composition of the hydruret of iron appears to be represented by 
the formula Fe,!!,, though it is difficult to obtain the substance free 
from metallic iron. The authors suggest that the compound is well 
adapted to the replacement of chlorine or oxygen by hydrogen, and are 
engaged with furtner investigations of the subject. — Ann. der Chem. und 
Pharm.f exx, 69. w. o. 



Digitized by VjOOQ IC 



Physics and Chemistry. 273 

0. Litkia in Meteoritei. — Bunsxn has examined witb the spectroecope 
two meteorites, that of Javenas in France, which fell on the 15th of May, 
1821, and that of P^rnallee in South Hindoetan, which fell on the 28th 
of February, 1857. He found ii\ these however only the usual earthy 
elements, and in addition lithia, which has not hitherto been observed in 
meteorites. — Ann, der Chem, und Phann,y cxx, 253. w, o. 

7. On the detemUnatian of Carbon in /ron.— Wetl has given an in- 
genious and simple method of determining the quantity of carbon in 
oast-iron and steel without the previous difficnlt and laborious pulveriza- 
tion of the metal. The method consists in making the iron to be an- 
alyzed the positive electrode in dilute chlorhydric acid, when the iron dit- 
solvcs, leaviDg the carbon, and without evolution of gas. To prevent the 
iron from becoming passive, which would produce an evolution of chlo- 
rine, it is only necessary to regulate the strength of the current by ad- 
justing the distance of the electrodes from each other, so that only proto- 
chlorid of iron is formed ; the formation of the sesquichlorid is indicated 
by the yellow color of the solution. A single Bunsen*s element is suffi- 
cient, and the iron dissolves as protochlorid, leaving the carbon as a 
pseudomorph. The iron to be dissolved may be held in a forceps pro- 
vided with platinum points, but so that the points of contact between the 
platinum and the iron cannot be moistened by the liquid. The separated 
carbon is to be collected upon an asbestos filter, dried in a current of air, 
and burned with oxyd of copper and oxygen in the usual manner. The 
weight of the iron dissolved is easily found by weighing the portion 
which remains between the platinum points and the surface of the acid, 
after the complete solution of the immersed portion. A number of 
analyses conducted according to this method gave- results which closely 
corresponded and which were usually a little higher than those obtained 
by the ordinary methods. With respect to the time required, the author 
remarks that a piece of cast-iron weighing about eight grammes, is dis- 
solved in twenty-four hours. — Fogg, Ann,, cxiv, 507. w, o, 

8. On the peroxyde of Potassium and Sodium, — H arcoctrt has stud- 
ied the action of dry air and oxygen upon metallic potassium and sodium. 
The action of dry air upon potassium appears to consist of at least two 
stages. By carefully regulating the heat and the supply of air, nearly 
the whole of the potassium may be converted into a white oxyd. The 
exact amount of oxygen absorbed in this case is difficnlt to determine, as 
the pxydation rapidly proceeds farther, but the white oxyd appears to be 
a binoxyd. As the oxydation increases, the color becomes yellow, and 
by finally employing pure oxygen gas, a chrome yellow powder is ob- 
tained. The author represents the constitution of this body by the for- 
mula K9O,, though we are unable to see why the formula should not be 
EO4. Water decomposes the powder with effervescence and formation 
of t^e binoxyd, the equaUon being 

The peroxyd of sodium as prepared by a similar process is of a pure 
white color ; like the oxyds of zinc and tin, it becomes yellow when 
heated, and on cooling again loses this tint Great heat is produced on 
mixing it with water, and a small quantity of gas is evolved ; its constitution 
Aic Joxni. BcL— Sbcovd Sbhim, Vol. XXXIII, No. 98.~Maboh, 1868. 
35 
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18 represented by the formula Na^O^ or NaOs* '^^ binoxyd of sodium 
18 soluble in water, and the solution on evaporation gives large tabular 
crystals of a hydrate, which has the formula Na^O^-j-ieHO. Another 
hydrate produced by the efSorescence of the first, has the formula Na^O^ 
+4H0.— ©war. Joum. of Chem, Soc^ Oct 1861, p. 267. w. o. 

9. On ike constitution of Croconic and Rhodizonic Adds. — Will finds 
the formula of crystallized croconic acid to be C,oH20io +6110, ac- 
cording to which the acid is bibasic. The formulas of some of its prin- 
dpal salts are as follows : 

2.CioBa20io+6HO. CioCa20io+6HO. CioPb20i(r|-4HO. CioAq20|o. 

The yellow solution of croconate of potash is easily decolorized by oxyd- 
izing agents. Nitric acid and chlorine give rise to a new acid, which the 
author terms leuconic acid, the empirical formula of which is C j^H^Oig, 

the rational formula being probably ^^ ^h^^ ( ^8* ^^ ^^^^ ^^ ^^ ^ 
tribasic 

Rhodizonic acid has most probably the formula Cj^jHiO,,, and it 
tribasic. Its principal salts have, according to Will, the formulas : 

CioHaK20i2+2HO, CioH2Ba20i2+ 2H0, CioHPb30i2, CioHAg306.(?) 

The rhodizonic acid obtained by Brodie, by the action of absolute alco- 
hol on the compound of carbonic oxyd and potassium, has probably the 
formula O^^jOj^Kg or Cj^jOgKg, and by solution in water, taking up 
oxygen and giving off potash, is converted into croconate of potash. The 
acid of Will is clearly different, and dissolves in water 'without an alka- 
line reaction. — Ann. der Chem. und Pharm., cxviii, 177, 187. w. o. 

10. On the presence of Rubidium and Ccesium in Triphyline ; by Eli 
W. Blakb, Jr., of New Haven.* — Having obtained a quantity of the resi- 
dues of the preparation of lithia from triphyline, which gave, when ex- 
amined in the spectrum apparatus evidences of the presence of rubidium 
and csesium, I have at the request of Prof. Bunsen made an analysis of 
it. After the removal of the iron and phosphoric acid, and the conversion 
of the sulphates of the alkalies into chlorida, it was found to contain : 



Chlorid of lithium, 
** ** potasssium, 
** " sodium, 
** " csesium, 
•• •* rubidium, 



40*98 
9-29 

5004 
0-11 
018 

100*60 



The method of estimating the rubidium and caesium depends upon 
the insolubility of their platino-chlorids as compared to that of the same 
salt of potassium, and the difference of solubility is not so great as to 
give very accurate analytical results. The above approximation however 
serves to show, that like some other minerals containing lithia, triphyline 
contains small quantities of these new and highly interesting alkaline 

* In a letter to G. J. Brush, dated Heidelberg, Jan. 12th, 1862. 
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TcoHinoAL ConnsniT. — 

11. On a Safety-lamp for laboratory u$e; by C. M. Warren. — ^The 
danger attending the distillation of highly inflammable liquids, in glass 
retorts, over an open flame, — and other manipulations of similar nature, 
— as commonly practiced in laboratories, has probably been felt by every 
one who has made such experiments. By the exercise of due precaution, 
the chances for accident under such circumstances, may doubtless be 
greatly reduced ; yet the consequences which may result from a single 
mishap, are liable to be so serious (as the fate of the lamented Mansfield 
gives painful evidence, although I believe he was using a metallic retort 
at the time of the fatal occurrence), that it seemed to me desirable to de- 
vise me<ans by which such experiments may be conducted with safety ; 
especially as the chemist has so frequently to resort to protracted frac- 
tional distillation of complex mixtures of inflammable substances, as his 
only means by which to effect a separation. 

I find that a lamp may be constructed on the principle of Davy^s safety- 
lamp for miners, so as to afford the important desideratum of safety, 
and at the same time combine utility and convenience for general use, in 
cases where a broad open flame and a diffused heat are desirable. Sim- 
ple modes of applying the principle will readily suggest themselves. 

It is only requisite that the flame should be properly enclosed, and so 
placed and adjusted in relation to other parts of the lamp, that no part 
can become excessively heated, and yet so as to afford sufficient heat for 
any work of the kind that may be presented,— the openings below and 
above for the supply of air and escape of the products of combustion, 
being securely covered with fine wire gauze, of about 2600 meshes to the 
square inch. With certain slight alterations, the lamp figured under 
*" Gaskochlampen'' in J. F. Luhme <fe Co.'s, Berlin, catalogue of chemical 
apparatus — a medium size of which is represented in the annexed figure 
— makes a cheap and convenient lamp of this kind. As they may not 
be on sale in this country, a partial description, for the convenience of . 
those who may desire to have them made, may not be amiss. 

The sides are of a single piece of sheet iron, riveted together where 
the ends meet ; the upper and lower e^jges are bent respectively upward 
and downward so as to stand in a good 
position to receive the movable brass 
rings, a a, which serve to hold firmly 
the wire gauze with which the top and 
the bottom of the lamp are covered. 

As the wire gauze will occasionally 
require to be renewed, this simple mode 
of construction seems a very convenient 
one, as the movable rings may readily 
be taken off and replaced whenever new 
gauze is needed. 

The tubulure, ft, — which may be 
closed with a cork — serves for the in- 
troduction of a match for lighting. 
The nipple, c, communicates in the in- 
terior with a ring, 2^ inches in diameter, made of copper tube, and placed 
in the centre of the lamp, H inches below the upper gauze, and provided 
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with Btnall perforations in the npper side, for escape of tbe gas. The 
height of the lamp, between tbe upper and lower sheets of gauze, is 6^ 
inches ; its width across the top 4 inches, and across the bottom 6 inches. 

The only alterations which I have made, consist in the addition of the 
tubulure, 6, and the wire gauze across the bottom. It is obvions that 
they do not at all interfere with the use of the lamp as originally in- 
tended. It may still be ignited outside the gauze, so as to give a broad, 
open, blue flame. When used as a safety-Tamp it is, of course, to be 
lighted inside, and furnishes a circuit of small luminous flames, but which 
anord sufficient heat for any purpose for which a safety-lamp is conceived 
to be desirable. 

To show the confidence which one may repose in the safety of sach a 
lamp, I may add that, I have repeatedly tested one by heatine a fatty 
oil to ebullition — during which the gauze immediately under the retort 
would acquire a dull red heat — and then pouring boiling ether upon the 
different parts of the lamp, without, in a single instance, being able to 
ignite it outside the gauze. A portion of the ether would fall through 
and burn in the interior, while some would lie in the spheroidal state 
upon the gauze itself, until evaporated : showing that, if one were distill* 
ing such a substance, even with such an excessive heat in the lamp, the 
retort might break, and its contents fall through upon the lamp without 
any kind of danger. A similar safety-lamp could easily be constructed 
for using alcohol instead of gas. 

Boetoo, February, 1862. 

12. Description of a new Fusible Alloy; by B. Wood, M.D. — ^In this 
Journal for Sept, 1800, will be found a notice of the cadmium alloy dis- 
eovered by me consisting of from one to two parts of cadmium, two parts 
of tin, four parts of lead, and from seven to eight parts of bismuth, and 
so exceedingly fusible as to melt below the temperature of 160^ Fahr. 
A brief description of another alloy similar in character and scarcely less 
* remarkable, is herewith submitted. It consists of, 

Cadmium 1 part, lead six parts, bismuth 7 parts. 

This alloy melts at about 180^ Fahr., being nearly midway between 
the melting point of the old fusible metal consisting of the three metals, 
tin, lead, and bismuth, and that of the alloy first mentioned consisting of 
the four metals, cadmium, tin, lead, and bismuth. It is remarkable as 
exhibiting the liquidifying property of cadmium in certain combinatioiis ; 
also in the fact that while the mean melting point of the constituents 
composing it is much higher than that of those composing the old fusible 
metal, it melts at a much lower temperature, — being more fusible than 
any other alloy yet known consisting of but three metals. 

It has a clear, brilliant metallic lustre that does not readily tarnish. 
Its color is a bright bluish gray, resembling platinum : when cast, its free 
surface presents a white, frosted appearance. It is very flexible in thin 
plates, and breaks with a hackly fracture ; but when thicker bars are bro- 
ken, the fracture is smooth, resembling that of tempered steel. It is mal- 
leable but not perfectly so. In hardness it is about the same as bismuth| 
and about the same as an alloy of two parts of lead and one part of tin, 
or ^coarse solder" which it resembles more nearly in other respects. 

It naay be that more approved methods of measuring temperature will 
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gi?e the alloy a 9till lower melting point than abore ascribed to it, as I 
see that the experiments made by Lipowits* with my "fusible metal ** in- 
dicate for it a much greater fusibility than my measurements, 
ladianapolis, Ind, Dec. 21, 1861. 

13. Preparation of HydrofiuotUicie acid, — H. Dbyillx prepares hydro- 
flvoeilicic acid by causing water to fall, drop by drop, upon a mixture of 
fragments of stone-ware and fluor-spar heated to redness in a tubulated 
earthen retort, or, somewhat less conveniently, by passing a current of 
steam through the mixture. By condensing the vapors formed, liquid hy- 
drofluosilicic acid of about 17^ B. is obtained, and this by concentration 
may be brought to 29* and 80* without depositing any silica, while the 
acid prepared in the ordinary way by dissolving fluorid of silio(»n in water 
can be brought to a strength of only about 4* and 6* before the solution 
becomes solid from the separation of gelatinous silica. At 7* B. a solution 
of hydrofluosilicic acid contains 66 grms. of the anhydrous acid (2SiFlg, 
8HF1) per litre. At 29*, the maximum condensation, it contains 825 
grnM. per litre. 

The acid of 29^ is very energetic, expelling almost all the acids, ex- 
cepting sulphuric acid, when heated with their compounds. Since it 
does not attack wood or other organic matters it may be kept in kegs. 
It has but little action upon vessels of stone-ware, but destroys glass 
somewhat rapidly with formation of fluosilicate of soda. In the opinion 
of the author this acid is destined to become of considerable industrial 
importance. — AnnaU$ de Chim. et Phyi^ Ixi, 888, t. h. a. 

n. GEOLOGY. 

1. Note on the occurrence of Glauconite in the Lower Silurian Bocks ; 
by T. Stebrt Hukt, M.A., F.R.S., of the Geological Survey of Canada. — 
In this Journal for Sept. 1858, xxvii, 288, 1 mentioned that glauconite 
appears to be the coloring matter of some Silurian sandstones ; and in 
the Report of the Geological Survey for 1859, p. 195, 1 gave analyses of 
this material from the rocks of the Quebec group at Point Levis and the 
island of Orleans. In the latter place there are layers in the dolomitic 
conglomerate, which contain more than half their weieht of soft rounded 
bright green grains closely resembling the ffreen sand of the Cretaceous 
period. Analysis shows them to be a hydrous silicate of alumina and 
protoxyd of iron with about eight per cent of potash, difiering from the 

flauconite of secondary rocks in containing a large proportion of alumina, 
have since observed a similar mineral in limestones of the age of the 
Quebec Group from Texas, and in the Potsdam sandstone of the Uppper 
Mississippi where bright green layers described by Prof. Owen contain a 
large proportion of glauconite, whose composition approaches still closer 
to that of the secondary rocks. I am indebted for specimens of this to 
Pro! James HalL 

Murchison notices layers of green sand at the base of the Pleta limestone 
in Russia — and in Esthonia and Livonia, according to Schmidt, it charac- 
terizes strata which immediately overlie the alum slates. 

The occurrence of these green grains in strata near the base of the Pa- 

* Dngler't Poly technitcfaet Joomal, dviii, S76, Dpowits finmd that " Wood's 
fusible metsl'' when made of 8 parts of lead, 16 parts bismuth, 4 parts tin and 
3 parts cadmium, fused at 60<^ 0. (140<^ 7.).— Ess. 
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l»ozoic series in regions so remote as Texas, the Upper Mississippi, the 
Lower St Lawrence and the shores of the Baltic, is a fact worthy of fur- 
ther attention, and I shall send you my detailed analyses at an early day. 

Montreal, Feh. Itt, 1862. 

2. On the Saurian Vertebra! frwn Nova Scotia. In a letter from Mr. 
O. 0. Marbh to Prof. B. Siluman, Jr. — [In publishing Prof. Agassiz's 
letter on page 138 of this volume, we supposed the vertebrae were newly 
found ; this is a mistake, we saw these vertebrsB in Mr. Marsh's hands six 
years ago when they were first discovered, and we assumed that the bones 
referred to by Prof. Agassiz were the results of last summer's explora- 
tions. The following note from Mr. Marsh sets the matter right — s.] 

" The Saurian vertebr© from the Joggins coal formation of Nova Sco- 
tia, alluded to in Prof. Agassiz's letter in your January number, were not 
discovered last summer as the notice stated, but in August, 1855, while I 
was examining that locality in company with Mr. W. E. Park of Ando- 
ver, Mass. In the hope of obtaining further remains I have hitherto 
deferred publishing any account of these remarkable fcSssils. A recent 
re-examination of the locality, however, afforded nothing of a similar 
nature, and I see no reason for longer delay in announcing the discovery. 

**The vertebra) were imbedded in a stratum of shale which forms part 
of group xxvi in the section made of this formation in 1852 by Sir 
Charles Lyell and Prof. J. W. Dawson. The coal measures at this place 
have a vertical thickness of about 14,570 feet, and the stratum which 
contained the remains is a little more than 10,000 feet above their lower 
limits. It is beneath nearly 5000 feet of coal strata containing about 
twenty separate veins of coal. 

" The vertebrsD are about two and a half inches in transverse diameter, 
flattened and deeply biconcave. They resemble in form the vertebrss of 
an Ichthyosaurus, and at the time of the discovery I referred them to 
that genus. A subsequent comparison showed some points of difference, 
but the Enaliosaurian characters appeared to be equally marked in each. 

'* As these remains are apparently distinct from any known genus, I 
would propose for the species the name Eosaurus Acadianus. A descrip- 
tion of the vertebras, with plates, will appear in the next number of the 
Journal of Science. Very truly yours, 0. C. Marsh. 

"Yale College, Feb. 10th, 1862." 

8. Canadian Pleistocene Fossils and Climate. — Profl Dawson, in a pa- 
per published in the Canadian Naturalist, gives a more complete list of 
the fossils of the drift in Maine, Canada, Labrador, <fec, than has been 
before presented, and makes some interesting deductions from them in re- 
gard to the physical geography, climate, <fec of that part of the North 
American continent during that period. 

From the facts now given, and others before reported, the conclusion 
is unavoidable that a far greater degree of cold prevailed during the pleis- 
tocene epoch than at present The causes of this difference of climate 
Prof. Dawson finds in great recorded changes of level, and in the different 
distribution of land and water; during the cold period — as he infers — 
the relative proportion of dry land surface in the arctic regions to that 
in the temperate zone having been considerably greater than now. n. 

4. The Pre- Carhoniferom Flora of New Brunsmck, Maine and Eastern 
Canada ; by Prof. J. W. Dawson, LL.D. Ac, (Canadian Naturalist, May 
1861.) — ^In this and a former paper Pro£ D. describes a large number of 
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Devonian fossil plants all new to science except one Calamite, (C trangi- 
tiones) found in Europe. These plants were collected at Gasp^, 0. K,St 
John's N. B^ and Perry, Maine, and represent the following genera, Pro- 
totaxites I B^j Dadoxylon l, Stemhergia\y Aploxylonlj Sigillaria 1, 
Calamites 1, Arterophyllytes 1, Spkenapkyllum 1, Lepidodendron 1, Lep- 
idostrobus 2, Lycopodites 1, Psilophyton 2, Selaginites 1, Megaphytonf 1, 
Cordaites 2, Sayenaria? 1, Cyclopteris 1, Spkenopteris. 

Of these the Cyclopteris {C, Jaeksoni) is the same submitted by Prof. 
Rogers to the geological section of the American Association at Newport, 
li. L By him, as by Prof. Dawson, it was compared with C. Hibernica 
of Ireland. This and other species afford an interesting parallelism with 
the Devonian Flora of Europe. 

In a note to Prof. D.'s paper, reference is made to the discovery by Mr. 
Hartt of a number of additional species at St. Johns, N. B. Of these, 
specimens have been sent to the Geolc^cal Cabinet of Yale College with 
some of the plants described by Prof. Dawson ; they include several new 
ones and some genera not contained in Prof. D.'s catalogue. There are 
among them NeuropteriSy Sphenopteris, Nbggerathia^ Cyclopteris^ Corda- 
ites Unger, (properly Pycnopkyllum Brong., as Unger's genus was pub- 
lished in 1860, Brongniart's in 1849,) Lepidodendron^ Annttlaria^ etc. — 
all closely allied to carboniferous species, but apparently distinct. 

Goeppert in his recent memoir enumerates 6l species of Devonian 
plants of which he regards 50 as terrestrial — combining the plants for- 
merly described from the Devonian rocks of Pennsylvania and New York, 
with those now referred to, the number of species of this date now known 
in America will be seen to be nearly or quite equal to that of Europe. As 
the subject of our Devonian flora has but just attracted the attention of 
fossil botanists, we may expect that future discoveries will prove it to be 
much more rich in species than has been supposed. 

So far as the materials now in our possession suffice for a comparison 
between the Devonian plants of Europe and America, they would seem to 
indicate with equal generic identity a greater specific difference than has 
been noticed in the flora of the Carboniferous period. n. 

6. New species of Lower Silurian fossils; by E. Bilungs, F.R.S., Pa- 
leontologist G. S. C. Montreal, 21st January, 1862. This is a continu- 
ation of a paper published Nov. 21st, 1861, and noticed on page 186 of 
tlie January number of this Journal. It is issued by the Geological Sur- 
vey of Canada — under the able management of the distinguished geolo- 
gist Sir W. E. Logan, F.R.S. — and contains well written descriptions, and 
excellent wood cuts of about fifty new species, and one new genus of Low- 
er Silurian fossils. These fossils are from the Calciferous, Chazy, Black- 
river, and Trenton formations, and belong to the following genera, viz : — 
Litnites 2 species, Nautilus 1 sp., Orthoceras 2 sp., Holopea 4 sp., Cyclo- 
nem 2 sp., Pleurotomaria 2 sp., Afurchisonia 4 sp., Eunema 2 sp., Subu» 
lites 1 sp., Afetaptoma 6 jBp., Avicula 1 sp., Conocardium 1 sp., Modiolop' 
sis 6 sp., Ctenodonta 1 sp., Cyrtodonta 1 sp., Lingula 6 sp., Discina 2 sp., 
Tremaiis 3 sp., Arthroekma (new genus) 1 sp., Stromatopora 1 sp., Ser» 
pulites^ species, and Batkyurus 1 species. 

6. Fourteenth Annual Report of Regents of the University of New 
Tork^ on the condition of the State Cabinet of Natural History, and the 
Historical and Antiquarian Collection annexed thereto, made to the Aa- 
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•emblj, April, 186L Albany, Aog. 1861. — ^This brochure consitts of the 
usual report of the Chancellor, giving a statement of the condition of the 
State Cabinet of Natural History, and of the expenditures during the 
year for the purpose of increasing its extent and ueefiilness ; together 
with the following appendices : — 

** (A.) Catalogue of the additions made to the State Cabinet of Natural 
History, from January Ist, 1800, to January 1st, 1861." 

*• (B.) Guide to the Geology of New York, and to tlie State Geolori- 
cal CHbinet,--prepared by direction of the Rebuts ; by Ledyard Lindc- 
laen, Esq." This is an interestiu)^ and instructive popular treatise on the 
rocks and fossils of New York, with a brief review of the succeeding for- 
mations, not known in that Slate. It consists of about 65 pages of well 
written letter press, and is Illustrated by 19 plates, containing some 220 
good wood cuts of the characteristic fossils of the New York rocks \* to- 
gether with sections showing the order of succession of the formations of 
that state, and of the more modern groups of strata occurring elsewhere. 

** (C.) Contributions to Pal»ontology," by Prof. Hall, Sute Palaeontolo- 
gist, in which he describes with his usual clearness and precision, six new 
species, and one new genus of Brackiopoda — fifteen new species and two 
new genera of Univalves — and three new species of Cephalopoda. One 
of the univalves, Euomphalus Conradi, described on page 107, appears 
to be identical with a s))ecie8 figured and described by Mr. Billings un- 
der the name of JE. DeCuvi, in the July number of the Canadian Nat- 
uralist If so, Mr. Billings' name will have to take precedence, since the 
paper in which it was figured and described was issued in advance of 
rrof. Hall's. Even if the two papers were exactly contemporaneous, Mr. 
Billings' name would still be entitled to preference according to the usages 
of naturalists, since his description was accompanied by a good figure, 
while that of Prof. Hall was not 

Since the publication of the above, we have also received a continua- 
tion of Appendix (C.) of the R^nt*s Report, issued in two parts. The 
first 24 pages came out in August, and the remaining 60 in September. 
In this continuation Prof. Hall describes from the Hamilton and Chemung 
Groups, Schoharie Grit, dec, a number of new fossil shells, Trilolntes, dec, 
which we have not space to notice in detail. On page 53 we observe be 
dves a ** Supplementary note to pages 95 and 96 of the Idth Annual 
Report of the Regents on the State Cabinet," in which he materially mod- 
ifies his views in regard to the Goniatite Limestone at Rockford, Indiana. 
In the 18th Report of the Regents, he describes a number of fossils from 
this rock, and referred it to uie horizon of the Marcellus shale. In the 
supplementary note mentioned above, he carries it up to the Chemung 
Group. It will be remembered that in the September number of this 
Journal, Meek and Worthen published a paper on the age of this Gronia- 
tite Limestone showing that it could not be of the age of the Marcellus 
shale, but evidently holds a higher pceition.f . 

One of Prof. Hlall's species, a ■ Spirorbis, described on page 84 — ^the 
last page of the continuation — was by an oversight left without a name. 

* These are mostly the same cuts used in the N. Y. Geological reports, and the 
former Reports of the Regents of the Uiiiveraity. 

4 Meek A Worthen*B paper was in type io Jooe, bot was crowded oat of the 
Jufy number by a press of other matter, and laid over until the Sept. number. 
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7. Mr, Marcou en the Taeonic and Lower Silurian Socks of Vermont 
and Canada. — We have received a paper on this subject, read before the 
Boston Natural History Society on tlie 0th of November last, and pub- 
lished in their proceedings. In it, Mr. Marcou discusses the vexed ques- 
tion which has lately been so often before our readers, who are well aware 
that Mr. Emmons first p:ave the name of the Taeonic system to the old- 
est Palaeozoic rocks of NoKh America. The late Prof. Eaton, who shares 
with Maclure the honor of having founded American geology, taught 
that the rocks between the Green mountains and the Hudson were older 
than those to the west of that river. He divided all stratified rocks into 
three classes, carboniferous, quartzose, and calcareous ; by carboniferous^ 
understanding schistose or argillaceous strata, and including in the car- 
boniferous division of the first or primitive series, the gneiss and crystal- 
line schists of the Green mountains; above which he placed the first 
quartzose and calcareous formations, the lower Taeonic of Emmons. In 
the second or transition series, he placed the argillites and sandstonee 
which are to the east of the Hudson, and are followed by his second cal- 
careous formation, which seems to have included the Trenton group of 
limestones, and was succeeded by a third or lower secondary series. (Eat- 
on's Geol. Text-book, 1882.) In opposition to the facts of physical struc- 
ture, he supposed these formations to dip successively to the westward. 
The incorrectness of this latter view was perceived by his pupiK and Mn 
Emmons, still maintaining the succession adopted by Eaton, included the 
1st quartzose and calcareous, and the 2d carboniferous and quartzose in 
Lis Taeonic system. This according to him underlies the Potsdam and 
Galciferous formations of New York, which are found horizontally restisg 
upon the disturbed Taeonic strata. These latter are supposed by him to 
have been disturbed previous to the deposition of the Potsdam, by a series 
of parallel faults, with upthrows on the east side, and to have a general 
eastern dip ; so that the newer strata seem to pass beneath the older ones, 
thus giving to the whole the aspect of an inverted series. In defining this 
view, as Mr. Sterry Hunt has shown in the last number of this Journal ; 
(p. 135,) Mr. Emmons has incorrectly spoken of tliem as inverted strata, 
while it is evident from his descriptions that he means to assert bo more 
than an apparently inverted succession. 

The Primordial fauna recognized in these rocks by Emmons and Bil- 
lings, has attracted the attention of Mr. Barrande, who has lately given 
in the Bulletin of the Geological Society of France, an excellent and elab- 
orate memoir ; in which he discusses the various publications of Mr. Em- 
mons, and those of other American geologists bearing upon the Taconio 
question. In this memoir, Mr. Barrande has apparently been led into er- 
ror by the language of Mr. Emmons, and speaks of the overturn of the 
whole system. Dr. Hitchcock has also called attention to another mis- 
conception of Mr. Barrande, who says that Sir William Logan's pablished 
views about the Quebec group are ^ a formal recognition" by that geolo- 
gist ^ of the Taeonic system at the base of the Lower Silurian,*^ (Bulle- 
tin, p. 320.) Now, as Dr. Hitchcock remarks, the roeks in question are 
by Sir William Logan regarded as the equivalent of the Potsdam and 
Galciferous formations, with which Mr. Barrande appears to confound 
Ak. Joub. Sci.— SaoovD Snuss, Vol. XXXIII, No. 08.~Maboh, 1869. 
96 
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tbem ; while the whole Taconic system, aooording to EmmoDS, lies beneath 
these formations. (Hitchcock ; Geology of Vermont, p. 386.) 

But if the Taconic system has been misunderstood by Mr. Barrande, it 
has now been completely travestied by Mr. Marcou. Let us compare the 
system as defined by its author, with the view of it given by Mr. Marcoa 
in his late communications to the French Academy, and in the paper now 
before us. 

1st. Mr. Emmons asserts that the Potsdam and Calciferous repose nn- 
conformably on the upturned Taconic series. Mr. Marcou, on the con- 
trary, while he follows the Canadian geologists in referring the sandstones 
and dolomites of St. Albans to the Potsdam, makes them at the same 
time members of the Taconic system. 

2d. Mr. Emmons expressly states that the gneiss and crystalline schists 
of the Green mountains formed the eastern limit of tlie original Taconic 
basin ; and that throughout the Appalachian range the ruins of these 
strata formed the lower Taconic rocks, Mr. Marcou, on the contrary, in- 
cludes all the gneiss and mica schist of Vermont as a portion of the Ta^ 
conic series. 

dd. Mr. Emmons, as we have already seen, maintains that the rocks of 
his system owe their apparently inverted succeesion to a series of disloca- 
tions and upthrows ; hence it results that the newer seem successively to 
pass beneath the older strata, the whole series having a general eastward 
dip, towards the Green mountains. Mr. Marcou, on the contrary, asserts 
that ''crystalline and eruptive rocks occupy the centre of the Green moun- 
tain cham, and that the Metamorphic and other stratified rocks have been 
turned over on each side, to the east and the west, presenting the fan- 
shaped structure, and all the accidents which accompany a complete 
overturn of a whole system of strata." {Camptes Hendus^ Nov. 4, 1861.) 
To those who are familiar with the geology of the Green mountains 
this statement is certainly startling. The eruptive rocks of the chain 
are confined to a few small trappean dykes, and the granites are evidently 
strata altered in place. See farther on this subject, the Geology of Ver- 
mont, p. 572. As for great overturns from the centre of the chain, it is 
•imply a fiction of Mr. Marcou*s invention, unsupported by a single fact. 
Can Hitchcock, Emmons and others, who have grown gray among these 
hilU, have overlooked a condition of thin^rs, which is apparent to a 
tourist who spends a week in the region ? We conceive Mr. Emmons to 
have erred in his explanation of the physical structure of the Vermont 
rocks ; but it is at any rate conceivable, and to a certain extent counte- 
nanc^ed by the fact that at least one such great ffiult as he supposes, does 
occur to the west of the Green mountains, bringing up older strata, so 
that they overlap younger ones. We may here however say for the bene- 
fit of Mr. Marcou, that his notion of the structure of mountain chains is 
a fiction of the last generation ; and that although he compares his im- 
agined structure of the Green mountains with that of the Alps, every one 
who is familiar with modern Alpine geology is now aware that the fan- 
shaped arrangement of the strata described by De Saussure, is an evidence 
of a synclinal and not of an anticlinal structure. Mr. Marcou should 
further be informed that the granites of the Alpine summits, instead of 
being, as was once supposed, eruptive rocks, are now known to be altered 
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strata of newer Secondary and Tertiary age. A similar structure holds 
|(ood Id the British Islands, where as Sir lioderick Murchison has shows 
in his recent Geological map of Scotland, Ben Nevis and Ben Lawers are 
found to be composed of higher strata, lying in synclinals. This great law 
of mountain structure would alone lead us to suppose that the gneiss of 
the Green mountains, instead of being at the base, is really at the summit 
of the series. The strata between this gneiss and the Hudson River for- 
mation of the shore of Lake Champlain, we believe to be on the whole in 
their normal order ; while the Georgia slates and the red sandrock which 
Mr. Emmons places at the summit of his Upper Taconic series, are (with 
the exception of the small Laurentian area in West Haven,) the most 
ancient strata in Vermont 

We cannot here stop to discuss Mr. Marcou's remark about " the un- 
stratified and oldest crystalline rocks of the White mountains" which ho 
places beneath the lower Taconic series. Mr. Lesley has shown that these 
granites are stratified, and with Mr. Hunt regards them as of Devonian 
Age. (This Journal, vol. xxii, p. 408.) Mr. Marcou has come among us 
with notions of mountains upheaved by intrusive granites, and similar 
antiquated traditions, now, happily for science, well nigh forgotten. 

But to return ; we have already said that Prof. Emmons places in the 
Upper Taconic series, the Georgia slates containing Paradomdes^ and the 
sandstones with Conocepkalites ; while beneath them, and in the lower 
Taconic, he ranges the Stockbridge limestones (Eolian limestones of Hitch* 
oock,) with slates above and granular quartz rock below them ; the whole 
series being by him regarded as destitute of fossils. Now if it should 
happen that these strata contain fossils, and these should be found to 
have a newer aspect than those of the Georgia slates, it would show that 
Mr. Emmons has misunderstood the whole structure of the region, and 
that the apparent succession of the strata is the true one. In the recent- 
ly published report on the Geology of Vermont we find a list of the fos- 
sils up to this time found in these Stockbridge limestones, and identified 
by Prof James Hall. The genera are as follows : JSuomphalut^ Zaphrm- 
H$^ Stromatopora^ ChateteSy Stictopora and crinoids (p. 419); while the 
underlying quartzites contain Scoliihus^ a Lingula^ fragments of crinoids, 
an ortboceratite and a Modiolopns ^ {p, 856). Surely these are not the 
organic forms which are to be expected in strata far below the horizon of 
ParadoxideSy Conocepkalites and Atops, On the contrary they evidently 
belong to a higher fauna, and sustain the view of our friend Mr. Sterry 
Hunt, that the Stockbridge or Eolian limestones belong to the Quebec 
group, or are of the age of the Calciferous and Chazy (this Journal vol. 
xxi, p. 402.) We are not yet prepared to go the length of Dr. Hitchcock, 
who conceives that they may be Upper Silurian or Devonian. 

At page 874, in the Geology of Vermont, we have a view of the St 
Albans section, in which the conformable superposition of the red sand- 
rock series to the Hudson River group, is admirably shown ; so that Mr. 
Hitchcock remarks " the natural inference from these relations is that the 
red sandrock is of the age of the Oneida or the Medina sandstone, and 
the Georgia slate, still newer, and therefore Middle Silurian. * * * 
If one wished to establish a palieontological system from the stratigraph- 
ioal relations of the rocks containing the fossils under consideration, there 
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is hardly a place to which we would refer with such confidence for the 
true order of the strata, as to these rocks in St. Albans." p. 375. 

This accords with Sir William Logan^s remark about similar sections 
near Quebec. He says " from the physical structure alone, no person 
would suspect the break that must exist in the neighborhood of Quebec, 
and without the evidence of tbssils, every one would be authorized to 
deny it'' (This Journal, vol. xxxi, p. 218.) To this testimony of Sir 
William Logan, so sti-ikingly confirmed by Dr. Hitchcock, Mr. Marcoa 
alludes, remarking that he can find no facts showing any conflict between 
paleontology and stratigraphy ; an assertion which in the eyes of all who 
understand the question, will be most charitably regarded as evidencing 
only his own ignorance of the question. We have no doubt from the 
pa1seontok>gical evidence, that a great dislocation and overlap exists both 
at St Albans and at Quebec 

Not content with having annexed the Green mountain gneiss to his 
Taconic system, Mr. Marcou next proceeds to discuss the Lauren tian and 
Huronian rocks of Canada in this wise. Sir William Logan, he tells us, 
having found some Taconic rocks on the southern edge of the Lauren- 
tide mountains, ^ proposed to introduce into the table of the American 
strata two new systems, which he called the Laurentian and Huronian 
systems. The Laurentian system is composed of the Lo^er Taconic, to 
which are added all the unstratified crystalline rocks forming the centre 
of the Laurentide mountains, such as granite, syenite, diorite and por- 
phyry, mixing together strata and eruptive rocks ; an attempt which was 
unexpected from a stratigraphical geologist His Huronian system is 
formed from a mixture of the St Albans group of the Upper Taconic 
with the Tnassic rocks of Lake Superior, the trap native-copper-bearing 
rocks of Point Keweenaw, and the dioritic dyke containing the copper 
pyrites of the Bruce Mine on Lake Huron." p. 247. Comment upon 
•uch a display of ignorance and misrepresentation is almost unnecessary. 
As to the Laurentide mountains, of which Mr. Marcou knows absolutely 
nothing, we may state that one of their most remarkable features is the 
almost complete absence of unstratified rocks. Tiie gneiss, hypersthene 
rock, quartzites and limestones, which make up their 40,000 feet, are all 
most clearly interstratified, and are lithologically entirely distinct from 
the gneiss of the Green mountains, a fact upon which Eaton insisted thirty 
years ago. (Geological Text-book, 2d edit, 1 882.) For a map of the 
Laurentian limestones, showing their distribution, see the Geol. Survey of 
Canada, Report for 1 859. This system has been identified and recog- 
nized by Sir Roderick Murchison as identical with the fundamental gneiss 
of western Scotland, which he now calls Laurentian ; an additional reason, 
in Mr. Marcou's eyes, for denying tlie existence of the Laurentian system. 
At for the Huronian series, wiu its 10,000 feet of quartzites, conglom- 
erates and diorites, so carefully studied and described by Mr. Murray, it 
neither includ(w Mr. Marcou's favorite Trias, (the Ste. Marie sandstones, 
which aH the worid now knows to be overiaid conformably by the Black 
River li■lestone^) nor the rocke of Keweenaw Point, the Upper Copper- 
bearing series of Sir William Logan ; which he shows to be in the strati- 
graphical position of the Ste. Marie sandstones, and to rest horizontally 
on the upturned Huronian strata. As for the error that would make 
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tbe stratified diorites of Lake Huron a dyke, comment is unnecessaiy. 
Mr. Maroou telis us that the labors of Messrs. Jowett, Billings, G. M. 
Hall, Perry, Famsworth, Richardson, Bell and himself, have resulted in 
the collection of more than 1200 species of fossils from the Calciferous 
sandrock. Now the whole number of species yet described from this 
formation by Prof. James Hall, Vanuxem and Billings, including the 
Point Levis fossils, is not much more thsn 200. As tor the additional 
1000 species, Mr. Marcou^s reiterated statement is either a mistake or a 
great exaggeration, though we do not doubt that farther researches must 
add to the fauna of these rocks. It will be noticed that in the lists of 
fossils given by Mr. Marcou, he does no more than make a display of the 
names cited from Mr. Billings^s late published descriptions. 

A word about Sir William Logan's sections, given in the Canadian 
NaiuralUt for June last, in a paper on tlie Quebec and Lake Superior 
rocks, which will appear in the next number of this Journal. Mr. Marcou 
chooses to confound the actual section from Montmorenci to Orleans Isl- 
and, wiUi an ideal one showing the supposed mode of deposition of the 
Palaeozoic strata of eastern North America. To tliis section, and not to 
the actual one crbserved near Quebec, belongs the series cited by Marcou 
on page 247 ; which includes the strata from the lower black shales of the 
Potsdam to the top of the Birdseye and Black River limestone. In this 
section, Sir William makes no reference to Quebec; nor has be, as Mr. M. 
would imply, anywhere described the Potsdam shales or the Black River 
limestones as visible in that vicinity. In noticing the section from Mont- 
morenci to Orleans Island, Mr. M. regrets Uiat having no diving apparatus, 
he could not satisfy himself that the bottom of the intervening river is oc- 
cupied by Utica and Hudson River rocks. The evidence of this given by 
"Logmxi^ is however very simple, being the occurrence of Utica fossils, alike 
at the foot of the Fall and on the adjacent shore of the island, to the north 
of the great fault Here we must pause to congratulate Mr. Marcou up- 
on one correct observation made by him at Montmorenci. In the Pro- 
ceedings of the Boston Natural History, for December, 1800, Mr. M. gave 
us his views on the geology of that place. Logan had long before 
stated that the horizontal strata at the summit of the Fall are Trenton 
limestone, with its characteristic fossils, and that the same rock, inclined 
at a high angle, is ^nd at the foot; where it has been let down by a 
fault, and is succeeded by the Utica slates and the Hudson River group. 
Mr. Marcou however, from his observations on a memorable d«y (the 28th 
September, 1849, he tells us,) was enabled to declare that Sir William 
Logan was altogether wrong. The limestone at the summit, Mr. Marcou 
referred, with some doubt, to the Niagara period, but he did not see the 
same rock described by Sir William at its foot, and says ^ it is difficult 
for me to believe that fifty feet of limestone could have escaped my no- 
tice.^ He moreover asserts, with all the emphasis of italics, that **tho 
quartzite and mica schist have vpheaved the Intuminoue black slates, and 
the almost horizontal strata of limestone have been deposited after the dis- 
location,^^ His visit to Montmorenci last autumn liowever taught him 
better, and he now tells us that the limestone ^^at the top of the fall and 
at the foot of the precipice, immediately in contact with the quarttitey are 
of the Trenton limestone age.^ p. 249. The italics this time are our own. 
He moreover says that in 1849, he erroneously considered the black slates 
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below as older tban the Trenton limestone, and admits that tbej contain 
the characteristic Utica foesiis ; which, as Sir William Logan has shown, 
occur likewise on the norlh side of the island of Orleans. It is a man 
guilty of mistakes of this kind who ventures, with his notes of a few 
dajs' tour, to correct the results of years of patient labor. The nature 
of the crystalline rock at the fall seems to cause Mr. Marcou no little 
perplexity. In I860 he called it ** quartzite passing into mica schist, 
(gneiss of Messrs. Logan and Bigsby.)"* In his paper now under review, he 
calls it Taconic, and describes it as ^ a quartzite, which Mr. Logan, for an 
unknown reason, persists in calling Laurentian gneiss.'' In his last com- 
munication to the French Academy however, (Comptes EenduSy Nov. 18, 
1861), he himself speaks of ** the gneiss of the Fall of Montmorenci^ as a 
part of the crystalline rocks of the Laurentide mountains. We congrat- 
ulate Mr. Marcou that he is, little by little, admitting the correctness of 
Sir William Logan's original description of Montmorenci. 

But we must conclude this notice, which the opportunity afforded by 
it to discuss the interesting theme of the Taconic rocks, has led us to pro- 
tract beyond the limits at first intended. The rocks of Vermont and 
Canada still require much study, before the details of their structure can 
be fully known, but we think that it is evident that in the red sandrock 
and the lower black shales we have the Primordial zone, of which the 
original Potsdam sandstone is a member. These we believe to be, with 
the exception of the small Laurentian area, the oldest rocks of Vermont, 
and we conceive that the whole series of Lower Taconic rocks, which Em- 
mons and Marcou place beneath these, will prove to belong to the second 
fauna, if not in part to still newer rocks. So that Mr. Emmons' claim 
for the Taoonic, as a system of strata older than the Potsdam age, is as 
yet unsupported by any evidence. t. 

[NoTB. — In reference to certain charges of a personal nature brought 
by Mr. Marcou against the editors of this Journal and contained in Uiis 
brochure — it is perhaps needless for us to say that they are wholly un- 
founded. The reference to Prof. Dana in the paper is also without foun- 
dation as he never saw the article referred to, owing to ill health, until 
months after it was printed.] 

ni. ASTRONOMY AND METEOROLOGY. 

1. On the Companion of Sirius; by Prof. G. P. Bond, Director of the 
Observatory of Harvard College. — The companion of Sirius, discovered 
bv Mr. Clark on the dlst of January, with his new achromatic object- 
glass of eighteen and one-htilf inches aperture, I have succeeded in ob- 
serving with our refractor as follows : 

Angle of position, 86** 16' it I'^l 

Distance, 10" 37 dc 0"-2 

The low altitude of Sirius in this latitude, even when on the meridian, 
makes it very difficult to catch sight of the companion, on account of 
atmospheric disturbances ; when the images are tranquil, however, it is 
readily seen. It must be regarded as the best possible evidence of the 
superior quality of the great object-glass, that it has served to discover 
this minute star so dose to the overpowering brilliancy of Sinus. A 
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defect in ihe material or workmasship would be very sure to cause a 
dispersion of light which would be fatal to its yisibilitj. 

It remains to be seen whether this will prove to be the hitherto invisi- 
ble bodj disturbing the motions of Siriu^ the existence of which has 
long been surmised from the investigations of Bessel and Peters upon 
the irregularities of its proper motion in right ascension. 

A discussion of the declinations of Sirius, establishing a complete 
confirmation of the results of Bessel and Peters, has been recently com- 
pleted and published by Mr. Safibrd. The following passage is extracted 
from the last Annual Report of the President of Harvard College. Al- 
luding to the operations at the Observatory, the Report gives, as the con- 
clusion of this discussion, *^ an interesting confirmation of BessePs hy- 
pothesis that the star revolves around an invisible companion in its near 
vicinity ; — the period of revolution is about fifty years." 

It will require one, or at the most, two years to prove the physical 
connection of the two stars as a binary system. For the present we 
know only that the direction of the companion from tlie primary accords 
perfectly with theory. Its faintness would lead us to attribute to it a much 
smaller mass than would suflSce to account for the motions of Sirius, 
unless we suppose it to be an opaque body or only feebly self-luminous. 

2. On the Discovery of the Asteroid (72) ; (communicated by Prof. G. 
P. Bond, Director of the Observatory of Harvard College.) — In reducing 
the positions of the asteroid Maja, made at the Observatory of Harvard 
College in April and May last, Mr. T. H. Safibrd had occasion to refer to 
the observations made by Dr. Peters at the Observatory of Hamilton 
College, published in Briinnow's Astronomical Notices, No. 27, p. 20. 
The first three of these, namely, those for May 9, 11 and 12, were found 
to agree with the nearly cotemporaneous ones made hero, but the re- 
mainder presented an unaccountable discrepancy. 

A comparison with Mr. Hall's ephemeris of Maja, published in the 
Astronomische Naclirichten, No. 1815, showed that the Cambridge se- 
ries entire, and the first three of the Hamilton College positions, belonged 
to Maja; but the remaining eight, from May 29th to June Idth, differed 
widely from the ephemeris. That the latter was not at fault, was proved 
by its accordance with all the Cambridge positions. 

The systematic character of the differences, suggested, as a possible 
explanation, that Dr. Peters had, in the interval between May 12th and 
29th, left the track of Maja, and fallen upon a new planet Mr. Safford 
proceeded to verify this conjecture by computing from Dr. Peters' pub- 
lished observations of May 29th, June Vth and Idth, the following ele- 
ments, which have a decidedly asteroidal character : — 

186L May SQ-SdSl Wash. m.t.. 

M 2210 24' 46^-6 

» 850 28 7 -8 

ft 206 87 18 -8 

< 5 20 2 •(( 

p 8 21 49 -8 

II 1253''-997 

The observations, as printed, furnished only approximate positions, for 
want of accurate places of the comparison stars. The latter have since 
been supplied from the Harvard Zones. The elements representing the 
corrected places are as follows : — 
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EUmtnU tfAitUroid (73) ; by T. H. SaiVOBD. 



18dL May 29-875 M. T. Washington. 



L 

a 
i 

log. a 



8' U"'\ ) 

13 16 -5 VM. cq. 

1 28 -0 



2180 8' 24"1 
829 23 
206 

5 23 16 -2 

6 60 26 O 
1129»-878 
0-881446 



>18610 



An epbemeris roughly computed from the abore^ 8faow8 the foUowiDg 
agreement with observation. 



Hay 29, 
80, 
81, 

June 1, 



Aa 

+1" 

-1 

-4 

-4 



-2 





June?, 

10, 
18, 



c— o. 
Aa Aa 

+2" 0^ 

-1 -3 

+3 -« 

+1 



which leaves no doubt that the object in question is a new asteroid acci- 
dentally fallen upon in searching for one discovered but a few weeks 
earlier. Its mean distance from the sun is the least of the known group. 
3. The recently discouered Asteroids. — As a name has at lenglh been 
assigneil to the asteroid (&») ; the names of («i) and {u) have been 
changed ; and new elements have been computed for most of them, we 
now give a complete list of the asteroids discovered since 1859, with the 
most recently determined elements. 



B«rlia 


(67) MmruMMiyM. 


(68) Concordia. 


(69)ElpU. 


(60)t>anatf. 


moMi UoM. 


1860. Jan. 10 


1860. Jan. 


1862. Jan. 0-0 


1862. Jan. OK) 


L 


28« 86' 26"-6 


162°28'26"1 


109° 87' 28"-7 


18* 6'26"-4 


ft 


62 68 18 


180 17 24 -0 


17 4 48 -2 


842 44 12 -7 


a 


200 6 26 -1 


161 11 89 -8 


170 21 68 -8 


884 16 67 -9 


i 


16 8 1-6 


6 16-7 


8 87 68 -4 


18 16 82 -9 


« 


0-1041167 


0-0401686 


0-1176881 


0-1684864 


A* 


682"-4688 


802"-2886 


798" 2911 


681 "-4988 


a 


8-167287 


2-694441 


2-712789 


8-003977 


B«r.ia 


(61) Echo. 


(62) Erata 


(63) AiMouia 


(64) Angelina. 


mauitiaM. 


1861. Jan. 0-8 


1862. Jan. 0-0 


1861. March 60 


1861. April 00 


X 


88° 4' 6"-6 


960 8M0"-7 


177* 6' 1"6 


170*44'16"-7 


ft 


98 28 26 '8 


84 4 68 4 


269 4 44 -8 


126 28 10 -6 


a 


191 67 68 -0 


126 11 8 -7 


888 4 8-2 


811 2 28 -4 


i 


8 84 21 -6 


2 12 21 1 


6 46 48 -0 


1 19 40 -0 


• 


01847204 


0-1710999 


01266800 


0-1248801 


M 


96S''-43668 


640^-49184 


966"-490 


809"-608 


a 


2891621 


8-180860 


2-896860 


2-678286 


1 Berlin 


(66) Cybelo. 


(66)Mtj«. 


(67) A«ia. 


(68) Ufa 


nautlB*. 


1861. Jan. OH) 


1861. May 16-0 


1861. May 8-0 


1862. Jan. 0-0 


L 


181* 9'll"-2 


1880l6'42"-8 


260® 86' 88" 6 


282<»88'47"-2 


ft 


268 10 1 2 


48 64 28 -8 


806 81 66 -4 


858 67 82 -0 


a 


168 25 86 1 


8 11 69 -8 


202 81 82 -6 


44 87 64 -7 


i 


8 24 24 -7 


8 4 8-8 


6 67 6 -9 


8 10 16 -6 


e 


0-1277782 


01642290 


01876756 


0-1697848 


/* 


658"1762 


820"-71 


946"-4676 


789"-8 


a 


8-481647 


2-668866 


2-414960 


2-722668 


BAflin 


(69) Hotperia. 


(70) Panopsa. 


(71) Niobe. 


(72) . 


aMatiBM. 


1861. April 80O 
168^67' 16" 8 


1861. June 0-0 


1861. Sept 26-6 


1861. May 29-6 


L 


268oil'86"-7 


822*16'20"-8 


218* 8'24"1 


ft 


118 19 46 -1 


299 8 2 


221 69 19 


829 22 16 -6 


a 


1S6 64 68 -6 


48 21 -8 


816 18 7 -4 


208 1 28 -0 


f 


8 27 26 -0 


11 14 87 1 


28 17 67 -6 


6 28 16 -2 


« 


01740296 


0-2286460 


01788417 


0-1191068 


/* 


662"0986 


818"222 


776"-41686 


1129"-872 


« 


8-062868 


2-670127 


2-766226 


2-146092 
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In tb« above tables 
L represents tbe mean longitude of the planet at epocb. 
n *^ ^ longitude of the perihelion. 

Q ^ •< longitude of the ascending node. 

i u a inclination of the orbit to the ecliptic 

# " «* excentricity of the orbiL 

/» ** « mean daily motion. 

a ^ ** semi-major axis of the orbit 

Comparing these elements with those of the asteroids previously discov- 
ered, we find that the asteroid nearest the sun is (7s), witn a mean distance 
2*14 and a period of 1148 days. The asteroid most remote from the sun 
is Cybele, with a mean distance 8*48, and a period of 2822 days. The 
orbit of (n) is therefore nearer to that of Mars than to that of Cybele. 

The asteroid whose orbit has the least excentricity is Concordia, its ex- 
centricity being 00 i; that which has the greatest excentricity is Poly- 
hymnia, its excentricity being 0*337, which is considerably greater than 
that of any other known planet. 

The asteroid whose orbit is least inclined to the ecliptic is Hassillia, 
whose loclination is 0^41'; that whose orbit is most inclined to the 
ecliptic is Pallas, whose inclination in S4? 42'. 

Of the 72 asteroids whose orbits have been computed, 18 have their 
ascending node in the first quadraot; 24 in the second quadrant; 17 in 
the third quadrant; and 18 in the fourth quadrant 

4. DUcovery of a Telescopic Comet — A telescopic cbmet was discovered 
at this Observatory by Mr. H. P. Tuttle, at 3 a. m., Dec. 29th. The 
following observations and elements have been obtained. 

CbmnfoUont <tf Oomet 1861, m, made at the Obeervatory of Harvard CkHeffe^ Cam- 
bridge^ U. & [By a provisioiml redaction.] 
M. T. Cambridf*. 

1861, Dec 28, 18* 26» 

80, 18 20 

1862, Jan. 1, 18 87 

The following elements have been computed by T. H« Safford, . 

ant at the Observatory : — 

T.186t Dee.6-g867. 11 T. Washington, 
log. q, 9-92400 

«,• 8810 sy-io 

fl, 146 8 "TS App. equinox Jan. 1, 1861 
\ 41 68-40 

Motion retrograde. 

The middle observation is represented as follows ; 

c— o. 

3x cos. P, +0'1» 

«p, -fO-08 

The subjoined ephemeria may perhaps be nseful for the redaetioii of 
obaervations. 

18l> Washington. Comet's A. R. Comet's Dec log. A 

1862. Jan.1, 214o 40^ 48o 8^ 9-75S 

8, 215 89 8 86 9-714 
5, 216 49 15 9 9-676 
7, 218 19 22 59 9-688 

9, 220 18 +82 8 9-609 

About the 20th inst it will approach the north pole. 
* Distanee of tbe perihelion from tbe ascending node in tbe direction of metioo. 
Ax. Jova. 8oL«-8acoiro Snas, Vol. XXITII, Na 98.— Maxob, 1862. 
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Aa 


I>M. 


84» 


14* 12* 66«-8 


-50 12* 89^ 


16 


14 15 29-9 


-1 24 42 


18 


14 18 29-9 


48 9 81 
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EUmenU qf Comet m, 1861 ; by H. P. Tuttlb. 

PeriheUon passage, Dec 7*2004. M. T. Gr. 
log. q 9-923932 

» 1730 27' 42''-7 

a 145 7 59 -4 M. eq. 1802O 

i 41 51 54 *2 

Motion retrograde. 
From obscirations of Dec 28th, Jan. Ist, 4th, and 7th. 

4. Encke^s Comet — The physical phenomena which this comet has 
exhihited on several previous occasions, have been again repeated during 
its present apparition. At first it was quite destitute of any central con- 
densation — more so in fact than is common with even the faintest teles- 
copic comets. This is it^ usual aspect when far distant from the sun. 
It soon acquired greater consistency and even exhibited an almost spark- 
ling nucleus. It was for some time visible to the naked eye, and showed 
a respectable tail 1^ in length. 

Its most interesting peculiarity was a very decided disposition of its 
nebulo§ity on the side towards the sun, constituting a faint tail, as it 
were, opposed to the normal direction. This was formed a long time 
before the true tail made its appearance. It is by no means a new fea- 
ture, as it is mentioned in its preceding apparitions by Struve, Schwabe, 
Wichman and others. In 1848 and again in 1852 it was particularly 
evident The fact of its repetition in so many instances gives a kind of 
individuality to this comet, distinguishing it from most bodies of its class, 
and is interesting from its associations with its otherwise very remarkable 
character. G. P. Bond. 

Observatory of Harvard College, Jan. 8d, 1862. 

6. Shooting Stars of January 2, 1862. — In Connecticut, a cold wind 
blew violently during most of the night of January 1-2, 1862, but the 
sky was clear. A lady in Hartford, in this State, who was up early on 
the morning of the 2d inst saw at about 3^45°* a.m. in the southern 
sky a luminous cloud moving from west to east, which was followed by 
others somewhat less luminous. Shooting stars appeared moreover to be 
unusually frequent, and were noticed by this observer for an hour ending 
at 4*» 46™ A. M. They were very numerous and at times as many as 
three per minute were seen. They passed from north to south, appear- 
ing most thickly near the zenith. I have not succeeded in ascertaining 
that this phenomenon was observed by any one else. 

It is not easy to interpret the luminous clouds above reported, or to infer 
what was the actual number of shooting stars visible in the sky at Bart- 
ford during this hour. The statement adds however new strength to the 
probability that the 2d of January is one of the meteoric periods. In his 
valuable Catalof/tie des Principales Apparitions d'Eloiles Filantes^ pub- 
lished at Brussels in 1839, Mr. A. Quetelet cites two instances in which 
these meteors have been reported as uncommonly numerous on the morn- • 
ing of the 2d of January, viz. in 1835 and 1838 in Switzerland ; and in 
his 2d edition (1841,) he adds two other cases, viz. in 1839 at Bo<<sekop 
in Finland and in 1840 in Belgium. In 1825, January 2, about 5 a.m. 
a grand fireball was seen in Tuscany, Italy, and on the same night both 
before and after it appeared, falling stars were seen there in great num- 
bers. {Fsrussac^ Bull, de Sci. Math.^ Mai, 1825.) In a paper published 
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by me is 1839, rol. xxx^, Ist Beriee of the Amer. Journal of Science, this 
date was named as one of the possible meteoric epochs. Owing in part 
at least to the inclemency of the weather, this period has been generally 
neglected. It is to be hoped that hereafter it will receive the attention of 
observers, and that the average hourly number of meteors then visible, 
and the place of apparent radiation at this season may be determined. 

'kg. Hkrrick. 

6. Large Meteors, — Several large meteoric fireballs, as below specified, 
have recently been seen in this part of the country, and any person who 
can give definite observations on any of them, is desired to communicate 
them to the editors of this Journal. 

(1.) 1861, Dec 9, 6 a.m.; near Brunswick, Maine, one, moving from 
W. to R, breaking into three parts. (2.) Dec 17, 4J p. m. near Bufialo, 
N. Y., one with train, in S.E. (3.) Dec 25, at sunset, from Connecticut, 
one seen in the S. over the Atlantic ocean, S. of Long Island, moving 
slowly from 10° hi^h obliquely to horizon. (4.) Dec. 30, 7 p. m,, Ilart- 
ford, Ct, one in S.W. passing slowly from a Cygni to Delphinus, explod- 
ing with noise like a pistol. (5.) 1862, Jan. 3, 1^ 11'^ a. m., New York 
City, one apparently as large as a third the moon's diameter, with short 
train, going from R to W. (6.) Jan. 5, at sunset, one seen at Setauket, 
L. L, N. Y„ from N.E., sparkling. h. 

7. Catalogue of Meteorites and Fireballs from AD. 2 to A.D, 1860 ; 
by R. P. Greg, Esq., RG.S. Loud. 1860, pp. 74, 8vo. (From Report of 
Brit Assoc, for Adv. of Science for 1860.) — ^This important catalogue is 
partly a sequel to the series of reports on Luminous Meteors published 
since 1847 in the annual volumes of the British Association, and partly 
as a continuation and enlargement of a Catalogue of meteorites published 
by Mr. Greg, in the Lond., Ac Phil. Mag. for Nov. and Dec 1854. 

It comprises, with introductory and concluding statements and notes, 

(1.) A tabular catalogue with supplement, (57 pages,) of meteorites, 
detonating meteors and large noiseless meteors, (about 1900 cases in all,) 
combined in one chronological series, from A.D. 2 to 1860, stating the 
place, month, day and hour of the occurrence so far as known, and in 
some cases the size, weight, direction, velocity and other particulars* but 
usually without reference to the book or journal authorizing each state- 
ment ; a general reference being however given to the sources from which 
the material of the catalogue is derived. 

(2.) Ten analytical tables showing the yearly, monthly and hourly dis- 
tribution and direction when known. These analyses evince much skillful 
labor, and present many interesting results. 

There may be no theoretical objection to mingling in one catalogue me- 
teorites and large meteors, but it is hard to discriminate between the 
large and the small. Of meteors as brilliant as Venus there are probably 
several hundreds visible in the earth^s atmosphere every day, and no 
catalogue can be made which shall comprise even a hundred-thousandth 
part of the large meteors, fairiy so called, which have been visible in our 
atmosphere during these 1858 years. These meteors are only larger 
shooting stars, and there seems to be no special reason for separating them 
from the smaller, except that they are less numerous. Every case of me- 
teorite, fire-ball or shooting star, of whatever size, whose velocity, altitude, 
or direction is ascertained even roughly, is worthy of careful record. All 
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oUier eases are of mncb less astronomical importance, except those in 
which meteors hare appeared in showers or in unnsually large nnmbers. 

The work is one of great convenience and much valae, notwithstand- 
ing some errors and omissions. These are however not more numerous 
than might have been expected in the first issue, and we have no doubt 
that the author with his well known zeal and thoroughness will render 
future editions yet more complete. h. 

8. P. A. Kbssblmbtbr: Ueber dm Urtprung der Meteorsteine : with 
tliree tables : (from the dd vol. of ^Abhandlungen der Senckenbergischen 
Naturforschenden Geselischaft,'' at Frankfort-on-the-Maine.) Frk it-M. 
1860. 4to, pp. 144. — The first 46 pages of this work are occupied with 
a discussion of the subject of meteorites, especially with reference to their 
mineral characters, and their distribution throughout the globe and 
throughout the year. Some account is also given of the history of the 
science and of the hypotheses which have been proposed to explain their 
origin. His own conclusion is the untenable one that meteorites are prob- 
ably connected with the active volcanoes of our earth. 

Three charts accompany the three tables, viz. (l) one of Europe showing 
the localities, by numbers referring to the extended table, of the meteor- 
ites which have fallen in Europe, and showing also the position of the ac- 
tive volcanoes there found ; (2) one indicating in like manner the meteoric 
falls and the active volcanoes of the eastern hemisphere ; (3) a similar 
map of the western hemisphere, with a side m*ap of the United States 
bearing like data. These interesting maps show that the law of the geo- 
graphical distribution of meteorites is a simple one, viz. meteorites have 
been found most abundant where intelligent observers have been most 
abundant 

On pages 45, 46, 47 is a catalogue of 130 European meteorite-fells 
since 1700, arranged and summed according to the months of their oc- 
currence, and on p. 48 is a like catalogue of 23 cases in Asia since 1700. 

The remainder of the book (pages 49 to 144 inclus.) is occupied with 
tables enumerating all known meteorites and meteoric irons, with their 
time and place of fall, if known, some other details, and references to the 
work wherein described. One series is arranged geographically (p. 49- 
84,) and another series ffives in chronological order a catalogue of meteor- 
ites certain and probable, from the earliest tiroes to the present day, dis- 
tinguishing (not always successfully,) by difference of type in the number 
prefixed, between the certain and the doubtful. In his zeal for thorough- 
ness the author has introduced numerous cases from Chinese Annals 
which may be somewhat uncertain, and begins his list with the case of 
the ^fire from heaven** which destroyed Sodom, Qomorrah, Admah, and 
Zeboim. The total number is 

Of known date. Of snkaown dntt. 

More or lest certain itone-fnllfl, 287 17 

m u u u iron-falla. 17 97 

M « « doabtful stone-falls, 887 24 

« " * •* iron-falls, « 10 

647 148 

Then follows a list, (p. 134-143,) of bolides and probable meteorites 
and meteoric iron masses. The work is well arranged, and furnishes the 
most useful aSrolitic catalogue hitherto published. A few errors observed 
in it will hereafter be mentioned. b. 
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f. Abstmct of Meteorological Observations made during the year 1861, 
with the averages of nine years, at Sacramento^ Cal, lat 88* 81' 41" N^ 
loo. 1 21* 2^* 44*^ W. Altitude at the top of the levee, in front of the city, 
54 feet 6 inches. Height of lower surface of mercury, 62 feet 6 inches 
abov« low tide at San Francisco ; by Thomas M. Logan, M.D. 
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IV, MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. Letter from Prof, Aug. De la Rivb respecting the paper of Mr. 
B, V, Marshy on the Aurora^ viewed cls an electric discharge, " Monsieur 
Silliman, Editor of the American Journal of Science and Arts : — Sir : No. 
93 (May, 1861) of your Journal contains an article by Mr. B. Y. Marsh, 
upon ** the Aurora viewed as an Electric Discharge between the magnetic 
poles of the Earthy o&c." The author's ideas on the origin of the Aurora 
Borealis approach so closely to those which I put forth more than twelve 
years ago on this subject, that I fear my researchei» are unknown in Amer- 
ica, although Mr. Marsh makes an indirect allusion to them in a note. 
Permit me then to recall to you in few words my claims to priority re- 
specting the explanation of the phenomena of the Aurora Borealis. 

I developed the theory of the Aurora Borealis for the first time in a 
letter to Arago in 1849 which was published in the Annates de Chimie et 
de PhysiqtLe,* On the same occasion I addressed a letter to Regnault 
inserted in Comptes Rendus de VAcad, des Sci, de Paris^\ in which to 
support my theory, I cite' an experiment I had devised which showed the 
influence of a powerful magnet upon electrical discharges passing through 
a highly rarefied gaseous medium. 

Later, in the third volume of ray Treatise on Electricity,! published ear- 
ly in 1858, (by Longmans, London,) I have given a description and com- 
plete theory of the Aurora Borealis such as is now generally accepted. 

The magnificent Aurora Borealis of 29th of Aug. 1859 went to confirm 
even in its minuter details the explanation which I have given of this 
phenomenon. This I have stated in a letter addressed to DeSenarmont 
which appeared in Comptes Rendus (T. zlix, p. 424,) and which was fol- 
lowed by a second in the same volume, p. 662. I have also in the Arch, 
des Sc, Phys, de la Bib. Univ.de Geneve, Sept 1859, a detailed notice on 
the same subject, and finally I sum up in an article more general and ex- 
tended, and published in the new series of the Bihliotheque Universelle^ 
(Nov. 1 859) my whole theory of the Aurora Borealis, supporting it by 
observations and experiments fitted to demonstrate its truth. 

In these later publications I insist more particulariy upon observations 
made during the occurrence of the Aurora, either in magnetic observa- 
tories or in telegraphic ofSces, as alike demonstrating the existence of cur- 
rents of electricity directed from north to south in our hemisphere be- 
neath and very near the surface of the earth. These currents in their 
discharge acting in the polar regions between the positive electricity of 
the atmosphere iCnd the negative of the earth must, as I then said, (O. 
jB. de la Acad, des Sc, T. xlix, p. 665,) exist permanently but only with 
variable intensity according to the season of the year and the state of the 
atmosphere. When owing to favoring circumstances this intensity is 
considerable, the discharges are accompanied by the light, which in ren- 
dering them visible, constitutes the Aurora Borealis. I rest these consid- 
erations upon the frequent appearance of the Aurora Borealis, which is 
almost daily, in the polar region. As appears from the observations of 
Messrs. Lottin and Bravais, during their residence in Bossekop, and of 

* Tome zxv, p. 810. ^'Sur les variations diuroet de UAifuille Aimaot^e et lea 
AurorM Bor^es.** f Tome zziz, p. 412. t Vol III, p. 288. 
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those coUected by Trot HeDiy at the Smiiksonian Institution.^ on the 
appearance of the Aurora in the Northern United States and in Canada.* 

Quite lately a distinguished astronomer, Lamont of Munich, has demon- 
strated by direct observation the constant existence of electric currents 
flowing on the earth's surface from north to south in our hemisphere, so 
that what has been before a very probable conjecture is become an incon- 
trovertible factf He has also established the existence of electric currents 
circulating from east to west over the surface of the earth. But these cur- 
rents (the origin of which has no relation to that of the first named,) have 
nothing to do with the phenomena of the Aurora Borealis : their essen- 
tial effect is to give to the magnetic needle its normal direction, although 
the others, {east and west currents) being much more variable in their 
intensity, only tend more or less to modify this direction. 

In substance, I believe I was the first to demonstrate that the phenom- 
ena of the Aurora Borealis are the result of the combined action of ter- 
restrial magnetism and the discharges which take place between the pos- 
itive electricity of the atmosphere and the negative of the earth, and I 
consider it proved that even in the smallest detail of form, of appearance 
and the accondpanying phenomena, the known laws of electricity sufSce 
to give a perfectly satisfactory explanation. 

Accept, sir, ^c, Auo. ds la Rivx. 

Geneva, Oct 16th, 1861." 

We take pleasure in placing Prof. De la Rive's letter before the reader 
of this Journal, especially as it gives us an opportunity of disclaiming 
any intention on our part of doing the slightest injustice to the world-wide 
reputation of the distinguished Genevan Professor. The splendid phe- 
nomena of the memorable Aurora of 1869 gave occasion to apply anew 
the well known views of Faraday ,| Hansteen, De la Rive and others, on 
the electrical character of the Aurora to the more complete elucidation of 
this interesting phenomenon. It certainly is to Prof. De la Rive that we 
owe the beautiful experimental illustration which bears his name, by means 
of which the action of magnetism on the electric light is demonstrated, 
and the existence of a luminous ring concentric with the boreal magnetic 
pole cutting at right angles all the magnetic meridians that converge to- 
wards that pole, had been proved by the observations of Hansteen. No 
doubt it would have been well if definite reference had been made to 
these points in which Mr. Marsh's results coincided, although without his 
having been at the time aware of the fact, with those before announced. 
But in publishing his paper we did not think it necessary to give a r^sumd 
of well known opinions on the subject under discussion. It was suflScient 
to authorize its publication that Mr. M. had collected data from which he 
had determined approximately the height not only of the arch but also 
of some of the streamers in the display of August 28, 1859,§ and with 

* Prof. De la Rive evidently refers here to observatioDs earlier than those of 
1869. It will be remembered that one of the eight articles on that display which 
have appeared in this Joomal from the pen of Prof. Loomis, viz. the 6th (in vol. 
zzx, p K89) was made up of observations collected by the Smithsonian Institntioo. 

\ Arch, det Set. Phy; Bill Univ, Sept 1861. 

X So far as we know, Faraday made the first definite suggestion restinff on exper- 
imental data, that the Aurora might be due to the dischaige of elsctriaty. £xpL 
Reaearches, p. 66, 1 192. Januair, 1882. 

g See Journal of the Franklin Institute, Philad., Nov., 1869. 
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this Adrantage, having at bis disposal the vast mass of new data collected 
IB the pages of this Journal/ together with the results of the recent elec- 
trical investigations of Pltldcer and Gassiot, he had from their considera- 
tion been able to evolve an explanation of the phenomena of the Aurora 
different in important respects from anj that had before been offered. 
But there was certainly no intention on the part of anj one to deprive 
Prof. De la Rive of the distinction of having been the first to discuss in a 
philosophical and detailed manner the electrical relations of the Aurora 
Borealis, as well in his Treatise on Eleclricitj as in separate memoirs. 
Book N«)Tion. — 

2. Report of the Secretary of War^ communicatinpy in compliance mtk 
a resolution of the Senate^ Lieut, Ifichkr^e Report of his survey for an 
inter-oceanie ship canal near the Isthmus of Darien, pp. 457, 8vo, with 1 7 
maps. — ^The first 147 pages are devoted to the Journal, and the geograph- 
ical and cliroatological papers, bj Lieut Michler, and thev seem to have 
been arranged in a clear and systematic manner. We call attention with 
pleasure to the important and valuable information they contain. 

Chapter VII contains Mr. Arthur Schott's report on the physiography 
of the Isthmus of Cboco, 21 pases. 

Appendix A. Remarks on the geognostic structure of the country, 
with accompanying descriptive table of geological specimens ; by Arthur 
Scbott, 6 pages. 

Appendix B. Botany — Algss, by Prof. W. H. Harvey, with notes by 
Arthur Schott— 4 pages. 

Appendix 0. Filices and Lycopodiacse, by Daniel C. Eaton, with notes 
by Arthur Schott. Two new species, Lindscsa (Dietyoxephium) Miehler' 
tana, Aspidium JDraeonopterum^ pages 1 1. 

Appendix D. Botanical notes, pa^es 21. 

Appendix £. Zoology — Mammalia, by Arthur Schott, pages 7. 

Appendix F. Birds, by John Cassin, pages 85. 1 new ffenus, Pittet- 
soma and 5 new species of birds are describ^ : — Monasa palUeeens^ Celeus 
mentaliSf Orthogonis olivaeeus, Pittaeoma liichleri, Dendroiea VieillatiL 

Appendix G. Reptiles and Amphibia ; notes by Arthur Schott, pp. 2. 

Appendix H. Fishes, by Theodore Gill, pages 3. 

Appendix L Invertebrata, pages 9. 

The remainder of the report comprising 189 pages is devoted to the 
compilation of the results of the Geodetic Survey. 

This report is certainly a valuable contribution to our knowledge of an 
interesting reffion, but the Natural History portion is sadly disfigured by 
numerous and gross typographical errors. Most of the scientific names 
are not fiitmiiiar to proof-readers and in all eases the printers should sub- 
mit the proof sheets to the respective authors, or some good naturalist, f<Nr 
correction. We regret that so few copies of this report have been pub- 
lished, as many persons to whom it would be useful must fail to obtain it 
We hope to refer to it again more in detail at some future time. 

8. Annual Report of the Board <f Regente of the Smitksoman Insii" 
tution^for the year 1860. — ^The *' General Appendix" contains the fol- 
lowing articles : — '* Lectures on Roads and Bridges,*' bv Prof. F. Rogers ; 
on ^Mollusca, or Shell-fish and their Allies," by Dr. P. P. Carpenter; a 
translation of ^ General views on Archseology,'' (illustrated,) by A. Morlot ; 
and several other translations and extracts from European journals; also 
a note ^'On the disappearance of ice,'' by R. H. Gardiner; on ** Differ- 
• YoL zzviii. Me; axis, 92, 249, 880; so, 79, 889; zxzii, 71, 818. 
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«(ice of t^mpenttDre is different parts of the cit j of 8t Lodis," bj A. 
Fendler ; on the ^ Best Hours for obeenrations of Temperature," by Prof. 
C. Dewey; "On the Anemometer," (illustrated,) by Prof. Denrv; "Sug- 
gestions for saving parts of the skeleton of Birds,** (illustrated,) by AlfrM 
Newton ; " On the Wingless Grasshopper of Shasta and Fall Ri? er Val- 
leys, California," (illustrated,) by Edward P. Volluro, M.D. ; " LeUer rela- 
tive to the obtaining of specimens of Flamingoes and other birds from 
South Florida," by the late G. Wurdemafln; "On the habits of the 
Pouched Rat {Owmyi pineti) of Georgia," by W. Gesner, M.D. ; and a 
" Catalogue of the Birds of Chester Co., Penn^ with their times of arri- 
▼al i». Spring" by Vincent Barnard. 

The longest of these articles is that on ''Mollosca, or Shellfish and 
their allies," (pp. 182,) which deserves more than a passing notice. Dr. 
Carpenter gives u^ in a concise but very readable form, an account of 
the nature and habits of molluscous animals, and of their classifioation, 
down to the families ; — being the substance of a course of lectures de- 
livered by him at the Smithsonian Institution during his visit to this 
country in 1859-^0. The subject is presented in a style quite new and 
interesting, which cannot fail to attract general readers. We (»bserve 
the frequent occurrence of touches of quamt humor which are very re- 
freshing amid scientific details, and remind us of those passages which 
contributed so much to render popnhir the writings of the lamented Ed* 
ward Forbes. There are no technical descriptions and scarce any lists 
or tables to mar this style, but most of the genera are mentioned t^ 
name, and their differences pointed out As an introduction to the 
science of Malacology the work cannot fail to prove ezceedinglv valuable. 

The translation of Moriot's paper on Archieoloffy will well repay die 
cost of perusal by those who have not read it in Uie original. The dis- 
coveries of the Danish archieologists in their " Kjoekkenmoedding" and 
other superficial deposits, and the discrimination of three pre-historie 
a^es, that of Stone, Bronze, and Iron, form a well marked era in the 
science. We may now no longer depend upon semi-fabulous histories or 
ohscure traditions for our knowledge of the eariy characteristics and dis- 
tribution of man on the earth, but may study him in the remains of him- 
self and his works, with the same certain results which attend geologiosi 
investigations. Archasology in fact is but a branch of geology.* In 
connection with Morlot's paper several mom recent works may be read 
with interest Such are : 

Habitations lacustres des temps Andennes et Moderoes, par F. Trojon, 
Lusanne, 1800. 

On the Crania of the most ancient races of men ; by Prof. D. Schaff- 
hausen of Bonn. Translated, with remarks and original figures, by Geo. 
Busk. Nat Hist Review, April, 1861. 

The Ej6kkenmddding8 : recent Geologico-Archadologfcal Researches in 
Denmark; by John Lubbock, Esq., F.R.S. Nat Hist Review, Oct, 1861. 

The discovery of implements of human workmanship in the gravel 
beds of Amiens, beneath a series of strata which must have required 
oiiany centuries for formation, and associated with remains of extinct 

* For a paper by Morlot cm the same tabjeet lee this Joomal, [t], zziz, S5. 
Am. Joub. Soi.— Sbooio) Serixs, Vol. XXXTIT, No. 98.— Mabch, 188S. 
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inainmals, distingaishes a period even earlier than the Stone Age of the 
Danish savans, and points to a much greater antiquity in the appearance 
of man upon the j^logical stage than has been hitherto supposed. 
The most ancient skulls (ihose found in the caverns) of which we have 
any knowledge, are of a very low type in the sharpness of their facial 
angle and in the prominence of the superciliary ridge, showing an ap- 
proach to that of the higher Quadrumana. The great impulse now 
given to these investigationft must tend to further discoveries, which can- 
not fail to enlighten us much in regard to the origin of the human races, 
now so obscure. We may ascertain whether any intermediate types 
have been created, and if so, what has been the range of their develop- 
ment, — matters about which we can now only speculate. To those who 
object to such speculations we may observe that, in a religious point of 
view, it matters little by what method the Creator made physical man, 
when we know that his creation as a spiritual and accountable being 
dates with the time when He ^ breathed into his nostrils the breath <^ 
life, and man became a living soul." w. a. 

5. On the Ornithology cf Labrador ; by Elliott Coxtxs. pp. 215- 
257. — Mr. Coues visited the coast of Labrador in the summer of 1800, 
under the auspices of the Smithsonian Institution. He gives us a list of 
the birds observed by him there, with much interesting infonnation con- 
cerning them. Very full accounts are given of the habits of water-birds, 
particularly of Ulamama torda (Razor-billed Auk), and Mormon aretieus 
(PuflSn), which the author bad abundant opportunity of observing. Of 
Mormon arcticui he says, ** I observed not the slightest indication of 
any sympathy for those wounded or killed, on the part of the other 
birds, as stated by Audubon.'' The case is different however with an 
allied species {M. comieulatus) observed by the author of this notice in 
Beh ring's Straits. Upon one of these birds being phot, the others gatb- 
ered around it as it floated upon the water, anxiously pecking at it and 
tearing at the wounds, so intently indeed that they were not driven away 
by repeated discharges of the fowling piece at a short distance. Whether 
•this was sympathy or not we could not determine, — in appearance it was 
rather a furious attack. The paper is chiefly valuable for its important 
additions to our knowledge of the geographical distribution of North 
American birds. Turdus aliciae was found breeding in abundance ; — 
it was formerly known only in the Mississippi and Missouri regions. 
Saxicola oenantke is carefully compared mph the European bird, and 

.found to be identical. A new species (Aegiothus fascescens Coues,) was 
discovered ; — a rare occurrence in Eastern North America at this late 
day. — Proceedings of the Philadelphia Acad. Nat. Sci.^ 1861. w. s. 

6. Post-pliocene Fossils of South Carolina ; by Francis S. Holmes, 
A.M., Professor of Geology and Palseontology in the Coll<^e of Charles- 
ton, South Carolina, etc. 4to. Russell ^ Jones, Charleston, S. C, 1860. 

• — ^This important work, the commencement of which has already been no- 
ticed in this Journal, ([2] xxix, 228) was completed more than a year ago. 
The part relating to the Vertebrate Fossils has been already reviewed, and 
received the commendation which it deserves. We now propose to discuss 
the Invertebrata only. The formation named in the title is more exten- 
Mvely developed in South Carolina than in any other state in the Union, 
and we may congratulate geologists upon the possession of a work illustrm- 
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ting its fossils, bj an author wbo has had sach good opporttraities for their 
studj, and who could furnish such excellent plates. The figures, as a rule, 
are exceedingly well executed, and we therefore may excuse an occasional 
failure, (as in those of Axincea ckarU9t(mensiSj Chama areinella, and Li<h 
eardium Afortaniy which are "blots,*^) in view of the general excellence of 
the work. It would have been better to have magnified the smaller bivahres. 
The work is equally valuable to students of recent conchology, as several 
existing species are here for the first time figured. The dcicrij^tioM are^ 
for the most part, extracted from the works of previous authors. The 
generic nomenclature of the shells is chiefly that of H. and A. Adams, 
excepting where those authors have not mentioned the particular species 
in their work. Thus such ** genera^ as Peronatoderma and Angului are 
adopted, while Strigilla flexuosa and Macoma cayennetuis are placed in 
Tellina, In fact we must protest against some of the nomenclature used 
by Prof. Holmes, although, as a very full syngnymy is given, we can 
easily select more appropriate names. It is somewhat startling, for in- 
stance, to see our common sea-urchin, Echinocidaris punetulatus, figured 
and described as ^Anaperus carolinui Trosch." Now the Anaperus caro- 
linui is a ** biche-le-mar," — the Hohtkuria briareui of Le Sueur, — the 
soft body of which is not exactly adapted for preservation in post-pliocene 
sands. *^ Schizaster atropo$^^ is 8, lachests Grd. ^ Quia punctata^ 
should be Persepkona p. We have the Ostrea fandata of Say (MSS.) 
now for the first time described and figured ; it is a good tpecies and 
must be credited to Prof. Holmes. ^Nueula acuta^^ is a Leda, ^^Leda 
limatula^ is a Yoldia, ^Cardium Mortoni^ is a Liocardium, ^^Lueina 
KiawahenM n. sp.'' is not a Lueina ; it looks more like Diplodonta or a 
Venerid. ^Dotinia eonuntriea^^ is D. d%9cu9 Reeve. ** Tapes grus n. sp.** 
Is Chione pygmcea. ^Mya simplex n. sp." is probably Paramya subovata 
Con., which is both Miocene and recent ^'Saxicavafragilis n. sp.** is 
probably a worn valve of Solenomya velum, ^Fusus minor n. sp." ap- 
pears to be a young shell, perhaps Columbella avara or similis. ^Fusus 
eonus n. sp.** is a tip of Columbella translirata Rav. ^F.filiformis n. sp.'* 
is the tip of a Mangelia common on the coast ^Fu9us bullata (!) n. sp.** 
is a young Nassa^ probably N. triviltala, "^. rudis n. sp." is a tip of 
Mangelia rubella E. and S. A little tipical knowledge is quite necessary 
to an investigitor of fossil shells. " Volva acieularis^^ is V. intermedia 
6ow. Prof. Holmes quotes Gould ibr Natiea pusilla^ but Gould*s shell 
is quite different from Say*s, and is the Lunatia grcenlandica of Beck. 
^Adeorbis nautiliformis n. sp." is CoMiolepis parasitica Stm., while the 
shell figured as CoMiolepis is a Vitrinella. 

It is important to make these corrections, as they seriously affect the 
percentage of extinct species found in our Post-pliocene deposits. The 
following species described as new seem to be really so, as fiur as we can 
j«dge from the figures. 



Montacuta Bowmani, 
Mulinia Milesii, 
Mesodesma concentrica, 
*Abra angulata, 
Volutomitra wandoensis, 
Turbonilla cancellata, 

quinquestriatai 



Turbonilla lineata, 
subulata, 
caroliniana, 
acicula, 
subcoronata, 
^Obeliscus crenulatus, 
Architectonica gemma. 
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Those marked hj an asterisk, as well as more than half the 7Vf6om/to^ 
are also found living oo the coast Prof. Holmes gives much valuable 
information as to the distribution of our shells, both in a recent and fossil 
state. The climate of the Post-pliocene period could have differed very 
little from that now prevailing in South Carolina. w. a. 

6. Descriptions of new Cretetceous FoisiUJrom Texas; by B. F. Shu- 
HARD, M.D. (From the Proc Bost Soc Nat Hist, September 4th, 1861, 
page 19). — The fossils described in this paper are chiefly from the counties 
of Lamar and Navarro. Those from Lamar county are from Dr. Shumard*s 
Red river group (see his Section, Trans. Acad. Sci. St Louis, vol. i, p. AB3), 
and correspond to Cretaceous formation No. 1, or Dacotah group of Meek 
and Hay den's Nebraska Section (= Jurassic, and probably Triassic in 
part, of Marcou). The fossils mentioned were mostly coUeC'ted from the 
bluffs bordering Red river, and those from Navarro county came from an 
interesting series of bed^not hitherto recognized in Texas. Most of them 
were obtained from Septarise, imbedded in blue and gray arenaceous clays. 
More than fifly species of fossils have been found in these strata, a large 
proportion of them new to science, and now for the first time described. 
Others correspond with species described by Mr. Conrad from the Ripl^ 
Group [No. 6 or Fox Hills Beds — Nebraska Section, probably] of Tippah 
covnty, Mississippi and Eupaula, Alabama. The following species were 
recognized common to the Tippah and Navarro beds: Nautilus Dekapi^ 
JBaculites Tippaensis^ B, Spiilmani, Purpura canuUaria^ Bapa supror 
plieata^ Strombus densatus^ Ficus subdensatus, Pleurotoma BipUyanaj 
Pholodomya Tippana, P. elepantula, Cardivm Spillmani, Lepumem el- 
Upticg^ SUliquaria biplieata^ Pecten simplicius^ P, Burlinptanensis and 
Exogyra costataP From the facts before us, we are inclined to think that 
the beds, from which the fossils, named above, were obtained, corresponded 
with No. 5 of the Nebraska Section. The following new species of fossils 
are described in this paper: Seaphites verrucosus^ Ptt/ckoceras Texanus^ 
Helieoeeras NavarroensiSy Turrilites splendidus, T, helicinus^ Volutilithes 
JiavarroensiSj RingictUa pulcheHoy R, subpellucida^ R acutispira^ Solid' 
ida Riddeliit Tomatdla Texana, Cylichna striatella, C, secaJina^ C, mi- 
nuseula^ Scalaria Fornheyi^ S. (seala) Lamarensis, S* (seala) bicarMfera^ 
Ficus iPyrifusus) granosus^ Turritella Corsicana, T, WinchelU^ PUuro- 
toiMa Texanm^ Pleurotomaria Austinensis^ Anisomyon Haydeni^ Scalpel- 
turn vMsquiplicatum^ Pholmdomya Lincecumi, Panopcea suhplicaia^ Ostrsa 
Omenana^ 0. Lyoniy 0, planovata^ Crassatella lineata^ C. / parvula, Cu* 
euUeea millestriaUx^ Nucula bellastriata^ Necera alceforrMSy Avicula irides- 
cens. Cyprina Laphami^ Lucina parvilineata, Anatina suUatina, 

The palssontological papers of Dr. Sbumard alwnys bear the stamp of 
careful and conscientious preparation, and their publication is hailed with 

Eleasure. We are certain that scientific men, not only in this country, 
ut in Europe, will ever r^ret that the survey of Texas, so ably inaugu- 
rated by Dr. Shuraar^ could not have been completed under the same 
auitpieee. 

7. Lectures on tke Science of Language, delivered at the Royal Institu^ 
tion of Great Britain, in April, May and June, 1861. By Max MtJLLBR, 
M.A., Fellow of All Souls' College, Oxford : corres|K>nding member of 
the Imperial Institute of France. London — ^Longman, Green, Longman 
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4 Boberta, 1861.— The Lectures which this volume contains are' an 
abstract of several courses delivered by Mr. MQller, from time to time, in 
Oxford. They are now presented to ibe public in tlie form in which they 
were prepared in MS. for delivery before the lioyal Institution of Great 
Britain. They are an interesting contribution to tho science of language, 
and it is with pleasure that we notice their publication. 

In these lectures Mr. M&ller has brought out of his treasure things new 
and tilings old. The advanced student of comparative philology will 
doubtless find in tliese pages much with which he is familiar, but he will 
not fail to appreciate the clearness with whicli the subjects are treated* 
To the general reader also this book will be attractive. There is no thick 
layer of the '* dust of the schools" upon it. Indeed, there is a vivacity 
in the author's style which places the work within the class of the read^ 
able, Mr. Mttller seems to combine the depths of German research with 
much of the happy talent of exposition eminently characteristic of French 
authors. This is uo slight merit — especially in a writer upon the scienca 
of language. The science itself is of modem date. Indeed, as Mr. 
MUller observes, its very name is as yet unsettled. Those who have pen-' 
etrated into the recesses of some newly discovered temple and have 
learnt where to seek for its long hidden treasure, are entitled to a double 
meed of praise, when they succeed in attracting attention to their discov- 
eries by a felicitous description of them. 

In his first lecture, Mr. MUller very happily states the claims of this 
modem science, which is so much indebted to Wilhelm von Humbddt, 
Bopp, Grimm, and others of this century. 

^ The problem'^ says Mr. M. ^ of tlie position of man on the threshold 
between the world of matter and spirit, has of late assumed a very 
marked prominence, among the problems of the physical and mental 
sciences. It has absorbed the thoughts of men wlio after a long life spent 
in collecting, observing and analyzing, have brought to its solution qual- 
ifications unrivalled in any previous age ; and if we may judge from the 
greater warmth displayed in discussions ordinarilv conducted with the 
calmness of judges, and not with the passion of pleaders, it might seem 
after all as if the great problem of our being, of the true nobility of our 
blood, of our descent from heaven on earth, though unconnected with 
anything that is commonly called practical, have still retained a charm of 
their own — a charm that will never lose its power on the mind and on 
the heart of man. 

**Now however much the frontiers of the animal kingdom hava 
been pushed forward, so that at one time the line of demarcation 
between animal and man seemed to depend on a mere fold in the 
brain, there is one barrier which no one has yet ventured to touch — the 
barrier of language. If therefore, the science of language gives us an 
insight into that which, by common consent, distinguishes man from all 
other living beings ; if it establishes a frontier between man and the 
brute, which can never be removed, it would seem to possess at the pres- 
ent moment peculiar claims on the attention of all who, while watching 
with sincere admiration the progress of comparative physiology, vet con- 
sider it their duty to enter their manly protest against a revival of the 
shallow theories of Lord Monboddo.'' 
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Perhaps this passage does not appear inopportunely in view of some 
speculations that have been suggested by the recent work of Du Chaillu 
—descriptions of the Gorilla I Mr. MUller adds, as we believe correctly, 
that, '* language, the living and speaking witness of history, was never 
cross-examined by the student of history, was never made to disclose its 
secrets until questioned and so to say brought back to itself by the genius 
of a Humboldt, Bopp, Qrimm, Bunsen and others," and 'Mf yon consider 
that whatever view we take of the origin of language nothing new has 
ever been added to the substance of language, that all its changes have 
been changes of form, that no new root has ever been invented by later 
generations, as little as one single element has been added to the material 
world in which we live, and that in one sense, and in a very just sense, 
we may be said to -handle the very words which issued from the mouth 
of the Son of God, when he gave names to all cattle and to the fowls of 
the air, and to every beast of the field, you will see that the science of 
language has claims on your attention, such as few sciences can rival or 
excel." 

* According to Mr. M&Her every science has three marked stages ; the 
empirical — the dassificatory — and the theoretical. These three stages 
have suggested the principal division of Mr. Mailer's book. The second 
of these he divides again into the genealogical and morphological clari- 
fication of languaffes. Under these latter heads he considers the constit- 
uent elements of language, and passes in review, so far as practicable in 
lectures of this nature, the different classes of roots which he divides into 
the predicative and the demonstrative, Mr. Mtkller^s remarks upon the 
root Ar the source of the word Aryan, which he traces ^ in its wander- 
ings from language to language" (page 289, and post) afford an illustra- 
tion of his acumen. Our author examines also several of the roots in 
the three great families of languages — the Aryan, the Semitic and the 
Turanic languages, and he has added to his work genealogical tables of 
these three groups, dividing the latter into the northern and southern di- 
visions of the Turanic In these tables the living and the dead languages 
are specified. 

Mr. Mfiller asserts the generally received view — ^that the whole frame- 
work of grammar had b^me settled before the separation of the Aryan 
family, and thus the broad outlines of grammar are the same in Sanskrit, 
Greek, Latin, and Gk>thic, and that it is purely to phonetic corruption, that 
must be attributed apparent differences. Hence the history of all the 
Aryan languages is a progress of decay. Mr. M&ller's familiarity with 
the science of language at its present stage of development entitle his 
views upon the ** common origin of language" to a brief notice. 

Mr. M. very properly contends that the problem of the common origin 
of languages has no necessary connection with the problem of the com- 
mon origin of the races. The two questions are independent of each 
other. Mr. M&ller divides the problem of the origin of language into 
two parts, the formal and the material, and insists that the three distinct 
forms, the radical^ the terminationaly and the inflectional, can be recon- 
ciled with **the admission of the common origin of human speech." He 
admits however that the question is still an open one. In view of the 
light) as yet thrown upon i^ he thinks the problem may be thus properly 
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stated — "^ If you wish to assert that language had various beffioDings you 
inust prove it impossible that language could have had a common 
origin.'' Without admitting the soundness of all the conclusions to 
which the historioo-analytical school of some eminent German philolo- 
gists have arrived, it is surely not going too far to say that no such 
tmpouibility has ever yet been established with respect to the Aryan and 
Semitic languages — and this is a great point in faror of the advocates of 
the common origin of language. We do not understand Mr. Mftller 
however as going any farther on this question than tlie above statement 
of the problem which we have given in his own words. To leave the 
question in this position is, we think, to leave it at the point to which 
science has brought it Any statement beyond this, in favor of the com- 
mon origin of language, we believe, rather partakes of exaggeration. 
The further solution of the problem, belongs to the future of the still 
young ^* science of language." 

Mr. Mailer's review of Adam Smith's and Leibnitz's opposite views, as 
to the formation of thought and language, is written from an impartial 
and philosophical point of view. Indeed the whole work gives evidence 
of a true spirit of inquiry. Frequent reference is made by Mr. Mtkller to 
the writings of other investigators, and a well merited tribute paid to Mr. 
Marsh's first volume of lectures upon the English language. We fully 
agree with him in thinking *Uhat if inductive reasoning is worth any- 
thing, we are justified in believing that what has been proved to be true 
on a large scale, and in cases where it was least expected, is true with 
regard to language," and ** that the science of language leads up to that 
highest summit from whence we see into the very dawn of man's life ; and 
where the words which we have heai^ so often from the days of our 
childhood, * And the whole earth was of one language and of one ^)eech/ 
assume a meaning more natural, more intelligible, more convincii^ than 
they ever had before." 

8. A Manual oj Elementary Geometrical Drawing^ involving Thre$ 
Dimensions. Designed for use in High Schools, Academies, Engineering 
Schools, 4!^, and for the Self-instruction of Inventors, Artisans, d^c ; by 
S. Edward Warrbn, CJL, Professor of Descriptive Geometry and G^eo- 
metrical Drawing in the Rensselaer Polytechnic Institute. 12mo. John 
Wiley, New York. — We are glad to perceive that our teachers and arti- 
sans are beginning to recognize the importance of the study and practice 
of geometrical drawing, and we trust that it will at no distant day hold 
a prominent place in the courses of study of all our educational institu- 
tions. The present elementary work is a valuable contribution toward 
this desirable end. It is suflSciently comprehensive in its scope for the 
purposes for which it is designed ; and is at the same time minute in its 
detailed explanations and directions. The subject is treated of under the 
several heads of — Elementary Projections — Details of Construction in 
Masonry, Wood and Metal — Rudimentary Exercises in Shades and 
Shadows — Isometrical Drawing — and Elementary Structural Drawing. 
While the general plan is scientific without being unnecessarily complez, 
the special topics are discussed in a simple and lucid manner. It may 
be mentioned, as an additional recommendation of the work, that valu- 
able rudimentary instruction is incidentally conveyed in it, in the arts of 
construction. 
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9. New Thewemiy Tahlei, and Diagramtj for the Computation of 
Sarth'Ufork; by John Warner, A.M., Mining and Mechanical Engi- 
neer; Author of Studies in Organic Morphology. 8vo. J. B. Lippincott 
h Co., Philadelphia. — ^The author of this elaborate work, in presenting 
to the public his new theorensB, ^c, has at the same time furnished stu- 
dents of engineering, and practical engineer^ with a systematic treatise 
on the computation of earth-work. It is divided into two parts. In 
Part I, styled ** A Practical Treatise," the processes of computation, for 
the various cases that may occur, are minutely detailed and exemplified. 
A general schenoe of all the possible varieties of work, in excavation or 
embankment, is set forth, and illustrated by an admirable set of litho- 
graphic plates, '* taken from models made expressly for the purpose." 

Two general methods of computation are given; ^*by Transverse 
Ground-Slopes," and by ^ Centre and Side Heights." The computations 
are greatly facilitated by the use of a new set of tables constructed by 
the author. Scales are also furnished, to expedite calculations for approx- 
imate determinations. The rules and tables are derived from formulae 
investigated by the author in Part II. The hyperbolic paraboloid is 
adopted as the form of ground-surface between two cross- sections of the 
ground to be excavated or embanked. The new formulas, investigated 
upon this hypothesis, are shown to be equivalent to the Prismoidal for- 
mula, which Professor Gillespie has proved to hold good in this form of 
ground-surface. 

Where the cross-section of the ground is lerel, the extended tables of 
McNeil and oUiers, afford much the readiest means of determining the 
content of earth-work; provided the assumed width of road-bed and 
side^lopes are to be found in the tables. But in all cases of irregular 
cutting or filling, the methods and tables of the present work will mate- 
rially facilitate the computations. Still it must be admitted that there 
is an air of complexity about the detail of the preparation of the ele- 
ments to be used in the calculations, that may restrain many engineers 
from adopting these new methods. We are disponed to think that if an 
outline of the author's theory had been presented at the outset, his pro- 
cesses of calculation would b^ more readily apprehended and more easily 
retained and applied. A distinct theoretical conception frees one, in a 
considerable degree, from the necessity of burthening the memory with 
formal rules, and ensures greater certainty in computations. 

Pana Bostov See Nat. Hm. (onntinaed from p. 160, toL xxxii) 1861. Vol riil 
—-SEPTEMBER.— 162, New »peciet of MicroMupiciil Organlmws chiefly from the 
Biver Para; Loring W, Bailey, Cambridge, Mans.— 169, Ores of Gold and Silver 
from Sierra Nevada, Pike's Peak and S<»nora; A, A. i/ayet.— 171, Nntive Copper, 
ptieudomorph oft F» Alger. — 172, On the occurrence of Silver and Gold in the 
Hocky Mountain* and Califiimia; /. JtfainMu.— I7S, Note concerning the Cocoa- 
nut reari; John Bac(m» — 178, Notice of eome Nortli American f>peaee of Pieris; 
SiMiuel H, 8eudder.'^\^h, A catalogue of the Koninck lihrarj ; presented bj Prtf, 
J^oJtm.— 188, Deftrriptions of new Cretaceous FomUa from Tejas; B. F, Skumatd, 
—OCTOBER— 206. Siliceous Urinary Calculi; JoAnjffacon.— NOVEMBER— 21 2» 
CatalogQe of the Minerals containing Cerium ; Wm. Shanwnod'^tM, Prei«entation 
of Bones of Gorilla from Wei«t Equatorial Africa; Dr, J. H, Olis:— 219, Notice of 
the genua Selandria; Edioard Norton,— 22Z, DiMcriptiont of sevenl of Harrii^a 
oam^ Teothredinidn ; J£d»ard NorUm, 
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Art. XX VILL — Some Bemarhs in regcmi to the Period ^^ 

of those varies of the Bochy Mountains^ near the sources of the 
Missouri Biver and its IHbuiaries; by Dr. F. V. Haydbn.* 

[Abetmctod from Oapt Wic F. Ratnold's forthoomiiig Report and pabliihed bj 
permiaiioii of the War BepartoMiii] 

The object of the present article, is to show, as nearly as can 
be done from known geological data, the period of the elevation 
of a portion of the Ik>ck7 Mountains. My observations have 
been more especially confined to the ran^ from which the Mis- 
souri and Yellaw Stone Bivers, with their numerous tributaries 
take their rise, though I feel confident that principles which will 
apply to mountains occupying so lar^e an area will also be ap- 
plicable to the whole Bocky Mountam district It will be im- 
possible, at this time, to mention in detail all the fistcts in support 
of my statements, and therefore I shall assume that the reader 
has examined the previous papers of my associate, Mr. Meek, 
and myself During the coming year I hope to prepare a series 
of articles for this Journal which will have a more or less direct 
bearing on the physical geography of this region and the influ- 

* For most important information I voold direct attention to Second Series of 
iliis Journal, Articles ziii, zzziz, toL iii, 1847, Art zxzIt, toL zii, 1849, and Arte, 
zziv, xzT, vol. zzii, 1866, by Fro£ J. D. Dana, in which, it seems to me, will be found 
the moat profound, £Bur-reaching seneralizations in regard to the physical geography 
and geology of the West and ouier portions of our country, which haye ever been 

£>en to the public. The origin and character of those subterranean forces which 
ITS produced such important results in the West are fully discussed in those 
papers. 
Am. Jouk. Sci.— Sbookv Sbbibs, Vol. ZXXIII, Na 99.-i-MjLT, 1863. 
39 
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ences which gave to it, its present configuration. Some cironc- 
ous statements, growing out of our limited knowledge of the 
structure of these mountain chains, may be made, but these when 
known, will be corrected. Geology is a progressive science and 
even our best efforts are but approximations to truth rather than 
the truth itself. 

The evidence seems to me to be clear that the great subterra- 
nean forces that elevated the western portion of our continent 
were called into operation toward the close of the Cretaceous 
epoch, and that the gradual quiet rising continued, without a 
general bursting of the earth's crust until after the accumulation 
of the Tertiary lignite deposits or at least the greater part of them; 
also that after the fracture of the surface commenced and those 
great crust movements began to display themselves, the whole 
country continued rising, or at least, though there may have been 

Seriods of subsidence or repose, there was a general upward ten- 
ency which has continued even up to our present period. I 
hope hereafter to illustrate the correctness of these statements by 
• all the facts that have been obtained in my past explorations as 
well as by those I may secure in the future. 

Let us, in the first place, examine some of the barometrical 
profiles across the country from the Mississippi river to the Pacific 
coast, constructed under the direction of the War Department. 
Previously, however, to this examination we may make the 
statement that west of long. 98° the surface of the country 
may be separated into two divisions, mountain and plain, and 
that a combination of the two compose the Bocky Mountain 
district. After leaving the Mississippi the intervening country 
westward to the upheaved ridges is an apparently level or undula- 
ting plain, with no disturbance of the strata of the underlying 
formations until we come in close proximity to some of the 
mountain elevations. Beaching the oase of the elevated ridges 
which form the mountain crests, we at once commence a rugged 
and abrupt ascent. 

If we look at the profile constructed by Gov. Stevens, from 
St Paul, Minnesota, lat. 44° 68' and Ion. 92° 58' to the Pacific 
coast we shall find that the startincj point is 828 feet above the 
ocean level. Near Fort Union, at the junction of the waters of 
the Yellow Stone and Missouri, 670 miles westward, the height 
above the ocean level has increased to 2010 feet, or 1182 feet 
higher than St. Paul. We thus see that the average ascent of 
the country between these two points is not quite two feet to the 
mile. Prom Fort Union to the Valley of Dearborn river, just 
under the base of the elevated ridges of the principal eastern 
range, we find the distance to be 448 miles and the height above 
the ocean 2081 feet greater than that at Fort Union, or the aver- 
age rate of ascent increased to nearly five feet per mile. Over 
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this vast extent of country, extends an almofit limitless prairie, 
apparently level, with no forests or groves, with no timber except 
that which skirts the streams. There is in this great distance, a 
gradual increase in the inclination of the strata proportioned to 
the increase of the ascent^ but no marked disturbance of the beds 
until we arrive in close proximity to the mountain elevations. 
There are a few local fractures of me earth's crast, caused by the 
elevation of the Bear's Paw, Little Eocky Mountain, &c., around 
which the sedimentary rocks are more or less disturbed, but all 
these lesser mountains are more or less remotely connected with, 
the main chain. After passing the highest point of the principal 
range, along this line, which is near Cadotte s Pass, we commence 
our descent toward the Pacific very much as we ascended the 
eastern slope, but over a much more rugged route. We find a 
continued series of more or less parallel ridges of elevation until 
we approach the coast for a distance of from 400 to 600 miles. 
From Fort Walla Walla to the ocean however, the average de- 
scent is a little less than one foot to the mile. 

Again, if we examine the profile constructed by Fremont^ 
commencing at the mouth of the Kanzas river, we find that the 
initial point is 690 feet above the ocean. Proceeding westward, 
the average grade for the first three hundred miles is between 
four and five feet per mile. Thence to Fort Laramie the ascent, 
as stated by Fremont, is 8 feet to the mile, and from Fort Laramie 
to Hot Spring Oate although still passing over prairie country 
the average grade of ascent is given by the same explorer, as 45 
feet per mile. Over this entire route, however, loaded wagons 
have been transported with ease. When we reach the foot of 
the mountains in this direction, the lofly elevated ridges seem to 
rise abruptly out of the prairie, avera^ng from one to six thou* 
sand feet m height above the surrounding country. From thence 
to the Pacific coast we pass over a continued series of eleva- 
tions which taken in the aggregate seem to trend nearly north- 
west and southeast, but which when examined in detaU, often 
present no definite direction or continuous line of fi^tcture. This 
mountain region is composed of a series of these ridges forming 
a belt or zone, 400 to 800 miles in width from east to west, inter- 
roersed with beautiful valleys through which wind streams of 
clear water. So numerous are the profiles which have now been 
made across the continent by diflferent explorers that it is hardly 
necessary to describe each one, since what we have already said 
indicates the object in view. 

We have saia that the western portion of our continent, espe- 
cially if we look only at the easterly slope may very properly oe 
divided into mountain and prairie. It is true that in Eimsas and 
Iowa groves of timber of considerable size are seen, but they 
form rather the exception than the rule. Along the eastern slope 
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there is a belt of country 800 to 600 miles in width, where, for 
the most part the only tmiber to be seen, is a thin firinge border- 
ing the streams. Even in the eastern portion of the main range, 
the timber is not luxuriant, like that so common along the coast 
of Oregon and California. The pine trees axe seldom more than 
three leet in diameter. 

Again, we may divide the mountains or elevated ridges which 
-form the different ranges into two kinds ; viz., those with long 
extended lines of fracture, with a granitic nucleus and a compar- 
atively regular outline, and those which appear to be composed 
of a series of cones or peaks more or less mtimately connected, 
exceedingly irregular m their outline and of eruptive origin. 
Of the first class, the Black Hills, Big Horn, Laramie and Wind 
Biver mountains are good examples, while tiie Wahsatch, Green 
Biver, Jeton ranges and many others west of the dividing crest 
might be cited as illustrations of the second dass. From all the 
information within our reach we have inferred that after passing 
the eastern slope the mountain ranges of eruptive origin are &r 
the most numerous. We also know from personal observation 
that the main range of the Bocky mountains and the subordi- 
nate ridges on either side, near the head waters of the two prin- 
cipal branches, the Yellow Stone and Missouri, are of similar 
onpn and present similar rugged features. 

We may now return to theOretaceous period. In a previous 
paper in this Journal,* we remarked that there were no indica- 
tions in the geological formations of that portion of the West 
over which we have traversed of long continued deep water de- 
posits, until we pass up into the Cretaceous epoch. The lower 
grtion of No. 1, or the Dakota group, which ushered in the 
etaceous epoch in this portion of the West, is composed of 
coarse sand, pebbles, &c., with ripple marks, oblique lamin», and 
with other indications of shallow water ana change of currents. 
The same characters are seen throughout the formation wherever 
it is exhibited. We also know fit)m the numerous impressions of 
leaves, and some beds of impure lignite, that dry land could not 
have been &r distant But as we pass up through Nos. 2, 8 and 
4, whatever changes of land may nave occurred in the mean- 
time, we think there were periods at least when the sea was of 
considerable depth and suffered a quiet deposition to go on. We 
infer this from the fine and homogeneous character of the sedi- 
ments. Throughout No. 4 we have a fine plastic clay which 
continues up into No. 6, when a gradual change takes place from 
the introduction of yellowish ferruginous matter, and a slow in- 
crease of sandy sediments. Toward the middle of No. 5, the 
sand begins to predominate until the upper part becomes a 

« Vol. zzzi, MATcfa, 1861. 
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coarse, fenr^ginotm sandstone, with all the indications of shallow 
water deposits. We know also, from fragments of wood and im- 
pressions of leaves which have been found quite widely distribu- 
ted in the upper part of No. 6, that dry land could not have 
been &r away. We also infer from the character of the Melius- 
can remains that the great Cretaceous sea which had so lon^ 
spread its vast waters over this region was becoming shidlow, ana 
uiat a new epoch was approaching. As we arise in No. 4, and 
pass up into JN'o. 6, there is an evident increase in the num- 
Der of Qasteropoda indicating shoal waters. We have already 
remarked their peculiar Tertiary aspect, which seemed to point 
directly to that epoch, showing that it was not fietr distant We 
may now ask the cause of this apparent approach to land, as 
foreshadowed by the litholo^cal as well as the pal»ontolon- 
cal characters of the Upper Cretaceous formation No. 6. We 
think that the fi^^ indicate that during the deposition of this 
formation the western portion of the continent was slowly rising 
above the ocean level, the waters on the one side receoing to- 
ward the Pacific, and on the other toward the Atlantic, introdu- 
cing the great Tertiary epoch which had already been foretold 
in ine Cretaceous. At the commencement of the Tertiary peri- 
od, throughout the central portions of the continent, lakes, estu- 
aries, &c, more or less salt, at length becoming brackish, and 
finally fresh water, existed, and a new flora and £ftuna were intro- 
duceo. The subterranean expansive power which was quietly 
lifidng up the country still continued, although no bursting of 
the earth's crust had commenced. These brackish water depos- 
its which appear to mark the dawn of tiie Tertiary period in the 
West, are distributed ciuite widely over the central portions of 
the Bocky mountain district and then by a general subsidence or 
a vast increase of fresh water, the true lignite deposits spread 
tiiemselves over lar^ areas and probably covered much of the 
country, now occupied by the mountain ranges and were doubt- 
less more or less intimately connected with the Tertiary beds on 
the Pacific coast. What barriers separated them from the Ter^ 
tiary formations alone the Pacific — ^it is impossible from our 
present limited knowledge of the geology of the intermediate 
region, to determine. 

We have remarked that the probable period of the bursting 
of the earth's crust which resulted in the formation of those ab- 
rupt mountain crests or ridges, occurred somewhere near the 
close of the accumulation of the true lignite deposits. We be- 
lieve this for the following reasons. Whenever we observe the 
lignite beds in the vicinity of the mountain ranges we find them 
more or less inclined, in the same direction with the older fossil- 
iferous rocks, though, as a general rule, dipping at a smaller an- 
gle, because more remote ftom the axis of the oistorbiDg power. 
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Of course, as the land was slowly elevated toward the surface 
of the waters, the newer Tertiary beds would be subjected to 
the erosive action of water first, and thus continuing downward, 
as the mass was slowly rising, until the granitic nucleus was ex* 
posed. The Tertiary rocks, being composed for the most part 
of loose, yielding material, sands, clays and lignites, would be 
.worn away from the surface for some distance from the axis of 
elevation. Although the lignite Tertiary beds are developed in 
fall force all along tne base of the larger ranges of mountains, 
it is not unlikel V that some of these ridges formed barriers or 
lofty shores to these great Tertiary lakes. It woidd seem as if 
this country during the Tertiary period was not unlike the Un- 
dine region of the north, so called by the geographer Nicollet on 
account of the great number of fresh water lakes distributed over 
that district 

Near the Black Hills these beds are worn awav from the im- 
mediate base of the mountains and it is doubtful m>m an v proo& 
that we can now obtain whether the Tertiary lake extendea over 
the country at that time occupied by the Black Hills. West of 
this range, the lignite Tertiary be<is incline from l^e western 
slope 6 to 10 degrees. All along the Big Horn mountains, the 
same features, only more strongly marke<^ are seen« These beds 
often lie quite high upon the filopes of the mountains conform- 
ing to the Cretaceous rocks and sometimes inclining at a high 
angle. Between the western extremity of the Big Horn range 
and the Sweet Water mountains on the North Platte they are 
more disturbed than at any other locality. The lignite Tertiary 
strata are nearly vertical and the hard layers of sandstone or 
limestone extend in long projecting lines across the country, 
while the intermediate yielding beds of clay, sand, and lignite, 
are smoothed and leveled by atmospheric agencies and clothed 
with a thick turf of grass. All along the Laramie range, from 
the Bed Buttes to Deer Creek, until the lignite beds are concealed 
by the White Biver group, the same features are seen, though 
the strata incline less, being more remote from the anticlinal 
crest On both sides of the Wind Biver mountains the same 
phenomena occur, and other examples might be cited pointing 
to the same conclusions, but enough has been said to show that 
it is probable that the lignite Tertiary beds partook of the same 
movements that have elevated the older fossiliferous rocks. We 
therefore infer that the fracture of the earth's crust in this por- 
tion of tiie West, by which the nucleus of the mountains was 
revealed, occurred near the time of the accumulation of the lig- 
nite deposits or at the close of that epoch. 

Again, although there is not a strict unconformability between 
the true lignite beds and the Wind Biver group, the latter in- 
cline in the same direction only at a much smaller iangle. Near 
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ihe source of Wind river, the Wind river group rests directly 
upon Cretaceous formation No. 2. At this point the Cretaceous 
rocks incline from 10° to 25° while the Wind river beds dip 
from 1° to 5°. As we ascend the valley of Wind river, towards 
its source, we pass, for a long distance, the steeply inclined Cre- 
taceous and Jurassic rocks dong the margins of the mountains 
on our left hand, while on our right, but a few hundred jards 
distant^ the naked, almost vertical walls of the lower portion of 
the Wind river group are seen, the strata however seldom inclin* 
ing more than one degree. 

The same examples may be observed on the west side of the 
Wind River mountains, where the Wind River beds lie high 
upon the sides of the western slope in a very slightly inclined 
position and in some localities covering the very summit, showing 
clearly that even the dividing crest of the mountains was beneath 
the waters daringthe deposition of this group. Along the mar- 
sins of both the Wind River and the Big Horn mountains these 
beds seem to have risen imdisturbed or in a nearly horizontd 
condition. We have already expressed the opinion in a previ- 
ous paper,* tiiat the Wind Kiver groupwas intermediate m age 
between the lignite Tertiary and the White River beds, and in 
point of time fiUed up a chronological chasm. We have inferred 
this from the iact that these beds seem to possess palasontoloffical 
and lithological characters intermediate between the two. Ther 
contain casts of a species of Vivipara which is undistinguishable 
fix)m V. trochijbrmis and fragments of a Trionyx apparently the 
same with that occurring in the lignite beds, also fragments of a 
Testudo which, so far as we can determine, is identical with the 
T, NArascensis of the White River beds. If we look also at the 
composition of the Wind River beds, we find that their light 
color, indurated arenaceous and argillaceous character, and their 

Sneral appearance after erosion fevors the correctness of the in- 
?ence in regard to their intermediate position. From the fects 
before us in regard to this group, we conclude that even after 
the crust broke, the country continued slowly rising while the 
Wind River deposits were accumulating, and that the upper por- 
tions when not eroded awav were elevated high upon tne sides 
of the mountains in a nearly horizontal position. 

Again, the White River beds hold a similar position with 
reference to the lignite formations as the Wind Kiver group. 
Thej are seldom disturbed, and only in a few instances do they 
inclme as much as 5°. Thev however occur high upon the 
mountain slopes along both sides of the Laramie range, showing 
that they partook of the gradual elevation of the country, after 
the crust was broken and me mountain district b^an to approach 
its pre^nt configuration. On the west side of the Black HiUs, 

« See this Journal, toL xzxi, Mardi, 1861. 
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where the White River beds probably began their origin, we 
find only the lower strata of this group, usuall j reposing directly 
upon Cretaceous rocks, though in a few localities upon lignite 
formations. But as we descend south and southwestward these 
lower beds disappear and more recent ones take their place, until 
they pass into the Pliocene sands of the Loup Biver group, and 
then in turn, still farther southward, are lost in the Loess or 
yellow marl deposits. We can only account for these phe- 
nomena on the supposition that this great Teijiary fresh water 
lake had its commencement in the White Biver valley, and as 
the Black Hills, and of course the whole Bocky Mountain 
district, arose slowly towards its present elevation, the waters 
gradually receded southward and southwestward, and then more 
recent l>eds continued to be accumulated, until this formation 
spread itself over the vast area which it now occupies. We thus 
think that, by means of these Cretaceous and Tertiary deposits 
of the West, we can yet trace step by step the progress of that 
grand development which has given the present geographical 
conformation to the West, and originated the fountains from 
which flow those mighty rivers which may well be called the 
commercial arteries of the American continent 

Another illustration of the gradual and long continued rise of 
the country may be found in the immense chasms or cations 
which have been formed by the streams along the mountain 
sides. We can only account, for them on the supposition that as 
the anticlinal crest was slowly emerging from the sea, the myriad 
sources of our great rivers were seeking their natural chan- 
nels, and that these branches or tributaries began this erosive 
action long before the great thoroughfares, the valleys of the Mis- 
sissippi and the Missouri, were marked out The erosion would 
go on as the mountains continued slowly rising at an almost im- 
perceptible rate, and in process of time the stupendous channels 
which everywhere meet us along the immediate sides of the 
mountains would be formed. If we examine the barometrical 
profiles, already referred to, we see at a glance that in traversing 
the countrjr from the Mississippi to the foot of the mountains 
the ascent is very gradual, but increases as we approach the 
upheaved ridges. In an equal proportion will the rapidity and 
consequently the erosive power ot the streams be increased 
80 that we may readily account for those grand displays of the 
erosive action of watep which occur so frequently along the 
mountain sides. Eastward from the mountains, beyond this im* 
mediate influence, the descent is so gradual that the Missouri 
flows quietly along over its yielding alluvial bed, transporting 
its sediments to the Oulf of Mexico. 

That the progressive elevation of the country continued up to 
our present period or at least until near the time of the depooi- 
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tion of the mont recent superficial deposits, we tfaink we hare 
evidence derived from the terraces, which are seen all along the 
streams. The elevation of these terraces increases as we ap- 
proach the sources of the rivers, averaging from a few feet to 
150 or 200 feet in height. This subject wul be discussed morf 
fully in a future article. 

We conclude therefwe that the barometrical profiles, con^ 
structed from explorations across our continent, and geological 
data, indicate a long continued quiet expansion of the earth's 
crust, commencing toward the close jof the Cretaceous epoch and 
extending even to our present period ; that near the close of the 
accumulation of the Tertiary lignite deposits the crust of the 
earth had reached its utmost tension, the long lines of fractures 
had commenced, and the anticlinal crests of the mountain 
ranges were marked out In a previous paper in this Journal, 
we remarked that there is no unconformaoility in any of the fos* 
siliferous sedimentary strata in the northwest, from the Potsdam 
sandstone to the summits of the true lignite Tertiary. We 
believe therefore that the elevated ridges which form the nuclei 
of the mountain ranges began to emerge above the surface of 
the surrounding country near the close of the Eocene period. 
We think also that the evidence is clear that there were })eriods 
of subsidence and repose, but the thought which we wish to 
illustrate is, that there was a slow, long continued, quiet, upward 
t^dency which began near the close of the Cretaceous epoch 
and culminated in the present configuration of the western por« 
tion of our continent near the commencement of oor present 
period. 

Smithsonian Institution, Wasliington, D. C, Jan. 1st, 1803. 



Abt. XXTX.— Cbn^n5utfon« frcm the Sheffield Scientific School ^ 
Tak College*— IL On Hie Chemical ConetiUitum cf the Wax of 
the Myriea eenfisra; by Gibkon E. Moorb, B.P. 

Thb fruit of the Myriea cerifera yields a wax which for many 
Tears has constituted, to a limited extent, an article of commerce 
m the United States under the names of Myrtle-wa:^ Candle* 
berry wax and Bay-berry Tallow. It occurs abundantly as a 
white incrustation on the small globular nuts of the plant. To 
prepare it in a nearly pure state, the berries are enclosed in bags 
of coarse cloth and kept immersed in boiling water until the 
fused wax collects on the surface, it is then poured off into pans 
in which it solidifies on cooling — in this fonn and without further 
preparation it is brought into commerce. It is employed in its 

* Oommtinicated bj Profe. Johnson and Brash. 
AM. Jooa. SoL^-SaooHP Sbkxbs, Vol. XXXm, No. 1»9.— Mat, 180S. 
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pure state as a polish to diminish the friction between surfkces of 
ivood moving in mutual contact, and in admixture with other 
fiitty bodies as a substitute for bees-wax in the manufacture of 
candles. It is also used in polishing furniture and enjoys some 
popular repute as a remedial agent 

We are indebted for tbe first published account of this sub- 
stance to Alexandre,* Surgeon, correspondent of M. de Mairan, 
who mentions a wax obtained in Louisiana from tbe fruit of a 
tree about the size of a cherry tree and resembling myrtle in 
appearance, which he states. to have been employed by the colo- 
nists in the manufacture of candles. Mr. Alexandre likewise 
states that the water in which the berries have been boiled, when 
evaporated to the consistence of an extract, is a certain cure for 
the most violent cases of dysentery. 

At a later period accounts of the tree or shrub were given by 
Marshal, Lepage-Duprat, and by Toscan, Librarian at the Mu- 
seum of Natural History at Pans. The latter in a memoir in 
bis work entitled UAmi de la Nature gave a circumstantial de- 
scription of the mode of collecting the wax in early colonial 
times.t 

The traveller, Kalm, speaking of myrtle wax says " in the 
country where it grows they make excellent soap of it which 
washes linen perfectly white." 

The first attempt to investigate the chemical composition of 
this substance was made by the Danish chemist. Dr. John,:^ in 
the early part of the present century. By treating the wax from 
the if. cerifera with boiling alcohol, this observer separated it 
into two portions. To the soluble portion he gave the name of 

* Hitttoire de rAoademie, Add. 1722 and 1726— pp. 11 and 89. 

t ** Towards the end of autumn when the berries are ripe, a man leayes his howe, 
together with his family, to go to some island or bank near the sea shore where the 
wax trees grow in abundance. He carries with him Teasels to boil the berries, and 
a hatcliet to build a cottage where he may find shelter during his residence hi this 
place, which is usually three or four weeks. While he cuts down trees his diildreu 
gather the berries. "A yery fertile shrub will aAird nearly seven pound*. Whea 
these are gathered the whole family employ themselves in procuring the wax. They 
throw a certain quantity of the berries mto the kettle, and then pour a sufficient 
quantity of water on them so as to cover them to the depth of aoout half a loot. 
They then boil the whole, stirring the grains about and rubbing them against tbe 
sides of the vessel in order that the wax may more easily come off. In a iJiort time 
it floats on4lie water like fat, and is collected with a snoon and strained through a 
eourae cloth to separate it from any impurities which might be mixed with it When 
DO more wax can he obtained ilif take the berries out with a skimmer and pal 
others into the same water, but it must be entirely changed the second or third time, 
and in the meantime boUlnir water must be added as it evaporates in order to avoid 
retarding the operation. When a considerable quantity of wax has been obtained 
by this means, it is Uid on a. cloth to drais off the water with which it is still mixed. 
It is tlien melted a second time, and it i* then formed into masses. Four pounds of 
berries yield about one of wax ; tliat which is first obtained is generally yellow : 
iNH in later boilings it assumes a green color from the pellicle with whic^ the kemel 
Xi{ the berry is covered."'— TVans^iUtoa in NieKcUotCM Journal, toL tv, p. 189. 

I CbemisdM UnteraochangeD, iii,' 98. 



Digitized by VjOOQ IC 



O. E. Moore on the Wax of the MyrUa cerifera. 816 

cerm and to the insoluble that otmyricin, from the specific and 
generic names of the plant. Subsequently discovering as he 
supposed two identical substances in bees- wax he conferred upon 
them the same names, which are even still in use. 

In the year 1802 Mr. 0. L. Cadet* gave an account of the 
myrtle berry and the mode of culture, with experiments on the 
solubility of the wax in various menstrua, and mentioned that it 
saponified readily with the alkalies. 

A few months later. Dr. John Bostockf gave an accurate de- 
scription or the physical properties of the wax, its comportment 
towards solvents and altcalies, and concluded by stating^ the 
aflSnitjr of myrtle wax to the fixed oils— at the same time giving 
it as his opinion that the vegetable waxes bear the same relation 
to the fixed oils of plants that the resins do to the essential oils, 
i. e., are dtsrived from them by the process of oxydation. 

Besides these early imperfect notices of the myrica wax, we 
have more recently, an elementary analysis by Lewy who found 
its composition as follows 4 

Carboo. UOO 

Hydrogen, 12-00 

Oxygeo, ...... u^ 

10(H)0 

Chevreul also examined the myrica wax. According to him 
it is completely saponified by potash-lye and vields in the opera- 
tion besides glycerine, stearic, margnric and oleic acids.§ As 
will appear in the sequel, this distinguished chemist must have 
operated on an adulterated specimen. 

The wax employed in the following research was the commer- 
cial article as found in the drug stores of New Haven, and was 
collected in the vicinity of this place. To the kindness of Mr. 
E. W. Blake, Jr., I am indebted for a small specimen prepared 
by himself from berries gathered in Rhode Island, this enabled 
roe to test the purity of the commercial wax. The latter though 
procured at different times from several sources, in no case ap- 
peared to have been adulterated, as shown by the uniform fusing 
point of the wax itself, and of the mixed fatty acids resulting 
from its saponification. 

The wax, as existing in commerce, is of various shades of 
color, from greyish-yellow, nearly destitute of any other tint, to 
a rich deep green, due to chlorophyll ; the odor is balsamic and 
slightly aromatic, much more powerful however in the dark than 
in the light colored varieties. These differences in appearance 
and odor are not connected with any material variation in the 
other physical properties, such as specific gravity and fusion 
point, which remain nearly constant tnroughout 

* Annalet da Cbimie, zUt, 140. f NicfaoUon't Joornil, iv, ISOi 

i Haodwdrterboch der CSiemM, t, 41S. | Loe. eU. 
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The specific gravity of myrtle*wax ratiffeu from 1-004 to 1-006 
and the point of fusion from 47** to 49^0. Its bardnefis and 
brittleness are much greater than those of beeswax. Accordinff 
to Dr. Bostock one hundred parts by weight of boiling alcohol 
dissolve five parts of the wax, four^firths being deposited on cool* 
ing and one*fifth remaining suspended in the fluid but gradually 
depositing after a few days, or it may be precipitated at once by 
the addition of water. Only four-fifths of the wax are dissolve 
by hot alcohol, the remainder being totally unacted on even bv 
prolonged digestion with fresh quantities of the solvent Boil* 
ing ether, according to the same author, dissolves more than one* 
quarter of its weight of the wax, of which, the greater part sepa- 
rates on cooling. At a moderate heal it is also taken up by oil 
of turpentine to the extent of six per cent. 

With a solution of caustic potash, myrtle wax saponifies read- 
ily, giving a fragrant soap which is freely soluble m water and 
whicli by decomposition with sulphuric acid yields a mixture of 
&tty acids fusing at 61° C, and readily soluble in hot alcohol. 
From this solution it may be wholly precipitated by an alcoholic 
solution of acetate of lead. Upon washing and drying the pre- 
cipitate,, and digesting it for several days at a moderate temper- 
ature with twice its bulk of ether, a waxy substance was dissolved 
which did not blacken by sulphid of ammonium and left no resi- 
due upon ignition, thus proving the absence of oleic acid. The 
portion dissolved by ether consisted of unsaponified wax which 
Deing suspended in the solution of soap in a state of fine division 
escaped detection, was carried down mechanicaHy in the precipi<^ 
tate produced by acids, thrown down a second time in the pre- 
cipitate by acetate of lead and was aft;erwards dissolved out by 
the ether. 

A portion of the wax was saponified with litharge and the 
lead soap repeatedly washed with water. Upon evaporation of 
the washings in vacuo, a viscid fluid was obtained possessing the 
sweet taste and other characteristic properties of glycerine, the 
quantity obtained was, however, quite small in proportion to the 
amount of wax employed. 

About two pounds of the wax were then saponified with cans* 
tic potash and the soap decomposed by sulphuric acid, the pre- 
cipitate was fused and agitated repeatedly in contact with renew* 
ea portions of distilled water and finally dried. It possessed a 
fusing point of 60° C. A portion of this substance was intro- 
duced with a considerable quantity of distilled water into a ca* 
pacious retort and subjected to distillation; after about one-half 
of the water in the retort had passed over, the distillate was found 
to contain a few globules of fused fat floating on its surface— > 
these were collected and their fusing point taken — it was found 
to be identical with that of the substance previous to distiIlatioii| 
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tbtts proring oonclasiye] j the abeenoe of the more yolatile fatty 
adds. 

One hundred grammes were taken, and after aolation in alco- 
hol, were subjected to fractional precipitation, the method orig- 
inality proposed bj Heintz* being employed under the following 
modification. The alcoholic solution of the ikttj acids was madie 
of s«ich strength that the degree of saturation at which a pre- 
cipitate separated on cooling to the ordinary temperature of the 
atmosphere, was almost, but not quite attained. The solution 
was measured and one-tenth part was poured into anotlier yes- 
sel, this porticm was then precipitated as accurately as possible 
by a saturated alcoholic solution of acetate of lead. Ihe pre- 
cipitate together with the fluid in which it was ftunpended was 
now poured back into the remaining portion of the solution, 
and the whole heated to ebullition and maintained at that tem- 
perature until the precipitated lead salt was redissoWed and the 
fluid was brought to nine-tenths of its original bulk. The 
whole was then set aside to cool, by which the precipitate was a 
second time thrown down. This precipitate was collected on a 
filter and dried, as the first fraclian. A portion of the filtrate 
equal to that first teken was now precipitated accurately with 
acetate of lead, the precipitote with the fluid in which it was 
suspended was poured back into the rest of the solution, the 
whole heated and eyaporated until brought to eight-tenths of 
its original bulk, and after cooling, the precipitate collected and 
dried as the second Jractian. This operation was repeated until 
nine fractions in all had been obtained, the fluid to oe precipita- 
ted occupying successively, V>^, At t^, tV A, ,V tVi i%t a^a tV, 
of its original bulk. The last portion of fluid conteining the 
tenth fraction gaye no precipitete with acetate of lead, and upon 
examination was found to contein the ethylic ethers of the fatty 
acids with but yery little free acids. 

Of the fractional precipitates thus obtained, the Ist, 2d, 8d/ 
7th^ and 9th were further examined. They were decomposed 
by repeated boiling with moderately dilute hydrochloric acid 
and tne fatty acids thus separated were thoroughly washed by 
hot water, ^he fusing points of these products were as foUowa^ 
respectiyely : 

1st fraction, 60-5* C, 2d, 61 ^ 8d, 61-**, 7th. SS-**, 9th, 50.** The 
10th fraction which gaye no precipitate witn acetate of lead re- 
mained fluid at 20'' C. 

The fact that by long boiling the mixed fatty acids with water^ 
a distillate was obtained which had the same fusing point as 
the original mixture, together with the narrow range of fusing 
points among the fractions firat examined, made it appear uniie* 
eessary to stady the others. 

* Jour, far Fndkt. ditm., liri, 1. 
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The products obtained from each of the above mentioned lead 
precipitates were severally subjected to repeated crystallization 
from alcohol until the fusing point of the crystals stood unaltered 
by further treatment. From each*fractiou an acid was thus pro- 
cured which fused at 62** C, and agreed in all respects with paU 
nUik acid. The 6rst three fractions consisted almotf^t entirely of 
this substance and it was present in considerable quantity even 
in the ninth fraction. 

The filtrates from the crystallization of the 7th and 9th firac* 
tions were then mixed and subjected to rocrystallization. A crop 
of crystals thus obtained likewise fused at 62'' C. The new fil- 
trates were then mingled and crystallized again with the same 
results. 

The concentrated mother liquors from which nearly all the 
palmitic acid had thus been separated, were now evaporated 
nearly to dryness, and the mass saponified to destroy the ethers 
formed by prolonged contact with alcohol. The soap was de- 
composed by acids, the precipitate dissolved in alcohol, the fluid 
evaporated until a slight crop of crystals formed on cooline; the 
fluid poured off from these was again evaporated until a deposit 
ensued on cooling, and this process was repeated until the crys- 
tals thus formed exhibited a constant fusing point, viz. 48^ C. 
It thus appears that lauric acid is an ingredient of this wax. The 
10th fraction which was fluid at ordinary temperatures was found 
by similar treatment to consist almost entirely of lauric ether 
formed by prolonged contact with alcohol. 

About one pound of the crude fatty acids was repeated! v agi- 
tated with small- c[uantities of boiling alcohol until the fusing 
point of the portion undissolved, remained constant at 62^ C. 
The several alcoholic solutions thus obtained were then mixed 
and evaporated to the point at which crystals formed on cooling, 
the whole allowed to cool to the ordinary atmospheric tempera- 
ture, the crystals thus formed removed, and the process repeat^ 
several times, by which means a still further portion of the least 
soluble substance was removed. The fluici filtered from the 
crvstals was now treated with caustic potash and after addition 
of water the whole was heated until no more alcohol could be 
expelled. The precipitate obtained by treating this solution 
with sulphuric acid, was dissolved in alcohol and subjected to a 
fractional crystallization to remove palmitic acid, by which 
means a sufficient quantity of the substance fusing at 48^ C. was 
obtained for an elementary analysis. 

. The two substances thus obtained and which from their fusing 
points and other characteristic properties were pronounced to be 
respectively palmitic and lauric acids, were further purified bv 
solution in alcohol^ decolorization by itnimal charcoal, resaponifi- 
cation, decomposiuon of the soaps by acids, and careful washing 
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with distilled water, hj which means th^ were obUdned in a 
state of nearly absolute purity.. 

The above operations were very much complicated by the fiict 
of the strong tendency of lauric acid to form an ether when left 
for any length of time in contact with alcohol. In this respect 
it far surpasses palmitic acid. A mixture of these two acids in 
which there was a great preponderance of the latter, was digested 
for several days in alfx>nol at the ordinary temperature of the 
atmosphere. Upon adding a weak solution of }K>tash to remove 
uncombined aoia, and finally washing with water — an oily fluid 
was obtained which became. solid by a very slight decrease in 
temperature, and which upon examination turned out to consist 
of nearly pure laurate of oxyd of ethyl. This ether could onlj be 
decomposed by prolonged digestion at a moderate heat with a 
very concentrate solution of fixed caustic alkali. 

I'he palmitic and lauric acids obtained in the preceding opera- 
tions were subjected to combustion with oxyd of copper and 
oxygen gas, with the following results: 

0*1967 grma palmitic acid gave 0*64 grms. carbonic add and 
01228 grms. water. 

Theorj. Exptriotttt 
C„, - • • 193 75-00 74»« 

Hjj, - • 82 12 50 12-87 

04* • - 82 12-60 •••• 

01857 grms. lauric acid gave 0*4917 grms. carbonic acid and 
0*202 grms. water. 

Theory. ■xperlmcot 
0,4, . - • 144 7200 72 21 

H,4, • • 24 12-00 12*06 

O4 - - .82 16-00 

A portion of the crude wax was repeatedly treated with fresh 
quantities of boiling alcohol until no rurther solution ensued, the 
residue was several times crystallized from hot ether, and finally 
after decolorization with animal charcoal, maintained in a state of 
fusion for some time to remove volatile impurities derived from 
the ether. It possessed the fusing point, hardness, and other 
properties of pure palmilin. Since according to Bostock, boilinff 
alcohol dissolves only four-fifths of the wax, the amount of pal- 
mi tin present may be approximately stated at one-fifth of 'the 
whole. 

The results of the foregoing experiments indicate that the wax 
of the Myrica cerifera consists of about one-jijlh part of palmitin^ 
the remaining four-fifihs being free palmiiic acid with a small 
quantity of lauric acid^ the latter either free or in the state of 
faurin. 

With regard to the uses of this substance, its composition and 
abundance suggest it to the chemist as the most convenient and 
accessible source of pure palmiUn and palmitic acid, and it will 
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Erobably be the means of inoreii«iig ia no small dqpte em 
nowledge of these bodies and their derivatives. As a sulwti* 
tute for bees-wax in the manu£u$ture of candles, the Myrica wax 
appears to be worthy of more attention than it has yet received 
In illuminating power it seems to be scaroelv, if at all, inferior 
to the best be<M*wax. It can be furnished at fess than one*fourth 
of the cost of the latter material, and owing to its su^ierior 
hardness it can be cast instead of having to be subjected to the 
tedious and expensive process of moulding by hand. By care in 
preparation, it can be obtained more free from color than crude 
Dees wax, and moreover, it is said to be rendered perfectly white 
by the ordinary modes of wax bleaching. It might probably 
be used also with advantage to harden paraffine candles. 

Taking into consideration the abundance of the plant itself, its 
hardy habits of life — in feet it thrives best upon soils which from 
their poverty and proximity to the sea are unfitted for all other 
purposes of cultivation — the slight degree of attention rec^nired 
to insure abundant crops, and finally the ease of extraction of 
the wax itself, there appears to be no reason why the preparation 
of myrtle wax should not constitute an important branch of 
manufacturing industry.* 

The foregoing investigation was undertaken at the suggestion 
of Prof. Jonnson, for whose guidance and assistance I here take 
pleasure in expressing my grateful acknowledgments. 

Sbeffittia Laboimtorj, N«ir HaTtn, Feb. id, 1S62. 



Abt. XXX. — Oonnderations rdaling to the QuAec Oroup, and the 
Upper Cbpper-bearing Bocke of Lake Superior; by Sir W. E. 
Logan, F.kS., Director of the Geological Survey of Ganada-f 

(Read before Ibe HootreiU Natural History Sodetj, ICay, 1861.) 

In a communication addressed by me to Mr. Barrande on the 
fauna of the Quebec group of rocks, (this Jour., xxxi, 216,) after 
showing that the organic remains discovered last vear at Point 
L^vis, placed the group about the horizon of tne Calciferous 
formation, I stated that the apparent conformable superposition 
of the group on the Hudson Biver formation was probably due 
to an overturn anticlinal fold or overlap. 

* la ooaraa of tho preeeding iiiTeetigatioo a propertj of tbo p&lwUunt ifMltmr 
was lioiiM whiffa I beltoTo bat not yet beeo piiieeJ on reoonL I allode to ita b» 
eoming piiwerfullj electric by friction. A •mall quantity of tbit Mdt. purified from 
•Xtraneou* &tty matterw by digestioo in etber» was gently rubbed in an agate 
BKirtaff^ when a auiBeicfit amount ot eleetridty wae generated to eauie tlie newder 
to fly out in ereiy direotkm and elustar around tl^ pestle and tbe bMid Mdiqg 
it — o. 1. M. 

t From tbe Oaaadlaa NatunJiat and Geologiii 
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The character of this overlap is exhibited in the accompany- 
ing wood cut (fig. 1) of a vertical section of the neighborhood 

h-^Seetumficm Monimormiei to OtUom Island. 
MontmorencL North Cbannel. Orleaot bland. 

t u u q 



g V t u O q 

HorixoDtal and Teriical scale, 1 inch to a mile, g^ Lanrentian gneias ; t, Treotoo 
limeetooe; % Utioa and Hndsoo RiTer fbrmationa; q^ Quebec gronp; F, Fault; 
O, Oreriap; S, Level of the Sea. 

of Qaebec, extending from the Montmorenci side of the St 
Lawrence across the north channel and the upper end of the 
Island of Orleans. The road from Beauport to Montmorenci 
runs over a floor of Trenton limestone, which has a very small 
dip towards the St. Lawrence ; farther back from the river the 
rock has a gentle dip in an opposite direction, giving evidence 
of a very flat anticlinal form, which could scarcely be detected 
without the aid of the general distribution of the formations in 
the neighborhood. On the south side of the road there occurs 
a dislocation, which can be traced the whole way from Beauport 
church to Montmorenci falls, where the eflfect it produces is 
easily discernible. Here the channel of the Montmorenci is cut 
down through the black beds of the Trenton formation, to the 
Laurentian gneiss on which they rest, and the water at and 
below the bndge flows down and across the gneiss, and leaps at 
one bound to the foot of the precipice, which, immediately be- 
hind the water, is composed or this rock. At the summit, the 
Trenton beds are seen on each side; on the right bank they 
Kkve a thickness of about fifty feet, and are marked by the 
occurrence of LepUsna sericea (Sowerby), Strophomena altemcUa 
(Conrad), Orihts testudinaria (Dalman), Lingulacrassa (Hall), Cbn* 
tdaria Trentonensia (Hall), Calymene Blumenhachii (Broncniart), 
and Trinucleua concentricus (Eaton). The dip of these beds is 
down the stream, at a very small angle ; but at the foot of the 
precipice, and immediately in contact with the gneiss, about the 
same thickness of black limestone is tilted up to an angle of 
fifky-seven degrees. This is followed by about an equal amount of 
black bituminous shale with the same slope. In this attitude, 
these rocks climb up the face of the precipice, presenting their 
edges to the chasm on each side. They are succeeded by about 
eignt feet of hard grey sandstone, weathering brown, in beds of 
from ten to eighteen inches, interstratified with black shale. On 
this repose grey arenaceo-argillaoeous shales, composing the sides 
of the chasm out to the waters of the St. Lawrence ; the distance 
being about a quarter of a mile, and the dip, which is towards 
Ah. Joub. Soi.— Sbcond Sbbiss, Vol. XXXm, No. 99.— Mat, 180!!. 
41 
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the St. Lawrence, diminishing gradually to about thirty-five 
degrees. 

These tilted beds are fossiliferous^ the species cont^ed in the 
limestone being St/mopora PetrapoUtana (Pander), PtHodictya acu- 
ta (Hall), Strophomena altemata, Leptcma sericea^ Orthis testudina- 
nil, OxmereUa nucleus (Hall), LinguUi allied to L, obtusa^ Discina 
crassa (Hall), Bellerophon bilobatus (Sowerby), Oonularia Trenton- 
eneis^ an undetermined Orihoceras^ Oyrtocerae conatrictum (Hall), 
OalymeTie Blumenbachii, Cheirurua pharexanthemua (Green), Trir 
nucleus concentricus^ Asaphus platycephalus (Stokes). Those con- 
tained in the black shales are GhrapioUthus bicomis (Hall), and 
G. pristis (Hessinj^er). There is thus no doubt whatever that the 
limestones are of the Trenton and the shales of the Utica for- 
mation. 

On the opposite side of the north channel, at the upper end of 
the Island of Orleans, there occur about 500 feet of black bitu- 
minous shales, interstratified with occasional beds of gray yellow- 
ish-weathering calcareous sandstone, and arenaceous hmestone. 
They in some parts hold Oraptolithus bicomis and 0. pristis^ and 
there is little doubt are subordinate to the Utica or Hudson 
River formation. They dip S.E. < 50°, and there rests upon 
them (the contact being visiole) a series of magnesian shales and 
conglomerates, dipping in the same direction and at the same 
angle. These ma^esian strata are of the same character as 
those at Point L^vis, and belong to the Quebec group. They 
thus overlap the black shales, which are probably overturned as 
represented in the diagram (fig. 1). 

In his explorations of last year on Lakes Superior and Huron, 
Mr. Murray ascertained that the lowest well characterized fo»- 
siliferous rock in that neighborhood belongs to the Birdseye 
and Black Eiver group, and that it rests co^ormably upon the 
sandstones of Sault Ste. Marie. These sandstones and their 
equivalents, consisting of red and yellowish-white beds, are 
traceable on the south side of Lake Superior, from Mai^uette to 
the Biver St. Marie, and compose Sugar Island, and probably 
the north part of Neebish Island. They extend to the north part 
of St. Joseph Island, and are met with on the Island of Camp- 



CAMPMUTD'OtU CMMNtL ST JotEM 
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a» Birdseye and Black BiTer limeetone; h, Ste. Marie aaDdstone ; ^ Horonian 
conglomerates; H» LoTel of Lake Huroo; S, Leyel of the Sea. Horiaontal and 
Tertical scale, 1 inch to 1 mile. 

ment d'Ours. In one of the white beds near Marquette, Mr. 
Murray obtained a Pharotomaria resembling P. Laurentina of 
the Calciferous formation, and observed the ocourrenoe, in the 
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same bed, of a species of ScoUthiu. The mass on Gampment 
d'Ours is of the same color and friable character as the yeUow- 
ish-white beds near Marquette, and is marked by the same Sco- 
lithua^ and there is little doubt that the two exposures are of the 
same series. On Campment d'Ours the sandstone reposes on the 
Huronian series, and is eighty feet thick and very nearly hori- 
zontal, (fig. 2). It is succeeded in .ascending order, by tne fol- 
lowing series of beds : — 

Bloiah-gray shales, iDtontnitified with thin beds of yellowiah compact 
limestone, presenting an escarpment over the sandstone. The fos- 
sils obeer? ed are Stenopora fibrosoj Piilodictya feneMtratOj P. 
aeutOy Sirophomena altemata^ RkynchoniUa plvciferoj and a small 
undetermined Lingula^ 20 

Measures concealed, 60 

Ash-gray compact limestone, in beds of from three to five inches 
thick, interstratified with a five-inch bed of drab colored compact 
limestone. Among the fossils are Stenopora fibrosa^ Olyptocnntu 
ramulosus, Sirophomena altematOy Pleurotomaria mbcontcOj Sub- 
ulites elongatus^ Ambonychia amygdalina^ Cyrtodonta Huron- 
eniis^ Vanuxemia inconstans^ Orihoeeras tenuifilunij O. Murrayi^ 
Leperditia CanadensUj and Asaphus platycepkaluSj • • - - - 4 

Ash-gray compact limestones, in beds of from four to six inches, un- 
derlaid by a dark browniih-gray arenaceous limestone bed of 
about ten inches, and divided by thin layers of gray caloareo- 
argillaceous shale. All of these strata are very fossiliferous, and 
contain Olyptoerinus ramulosuSy Ptilodictya mulUporOy Cosein- 
iumjlabellaium^ Sirophomena altemata^ S.JUitexta^ Bhynchomlla 
recurvirosira^ Orthis iubequata^ Vanuxemia ineonitanSj Cyrto- 
donta ffuroneneis, (7. eubcarinatOj Pleurotomaria mhconicaj Tro- 
ehonema umbilicata^ Murchisonia perangulata^ Orthoceras recti- 
cameratum^ Cheirurua pleurexanthemue^ and Leperditia Cana- 
densiSy SO 

Ash-gray compact limestone, of the same character as the preceding, 
but still more fossiliferous. The beds contain Tetradium fibratum, 
Stenopora fibrosa, Columnaria cUveoIata, Petraia profunda^ Siro- 
phomena altemata^ S.filitexta, Bhynchonella recurviroetra, Ambo- 
nychia amygdalina, Cyrtodonta CanadeneiSy C. JHuronensis, C 
mytiloideay Vanuxemia incomtanSy Ctenodonta naeuta, Pleurokh 
maria eubeonicay Eunitma etrigiUatay Suhulitee elongatuSj Ortho- 
eeroi tenuifilum, 0. Murrayi, an undescribed CyrtoeeraSy Asaphus 
platycq)halu$y and Leperditia CanadeneiSy 16 

180 

The fossils of these limestones leave little doubt that thev be- 
long to the Birdseye and Black Ei ver group ; and the underhring 
sandstones and other rocks, constituting the upper copper-bear- 
ing series of Lake Superior, may thus represent the Cnazy, Cal- 
ci^rous, and Potsdam formations, and be equivalent to the Que- 
bec group, with the black shales and limestones beneath it. This 
equivalency and the existence of an upthrow bringing the Quebec 
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group to the surfiuse in the reRions to the southeast, as already de- 
scribed in my letter to Mr. J3arrande (this Journal, xxxi, 216) 
suggest the following considerations. 

¥rom the occurrence of wind-mark and ripple-mark on closely 
succeeding layers of the Potsdam sandstone, where it rests im- 
mediately upon the Laurentian series, we know that this arena- 
ceous portion of the formation must have been deposited imme- 
diately contiguous to the coast of the ancient Silurian sea, where 
part of it was in some places exposed at the ebb of the tide. 
if o want of conformity is known to exist between the Potsdam 
and Calciferous formations, and the Quebec group being of Cal- 
ciferous age and 7000 feet thick, it follows that during the Pots- 
dam period, while the sandstones of the formation were being 
deposited on a level with the surface of the sea, there must have 
existed a depth of at least 7000 feet of water over the area in 
which were subsequently deposited the strata of the Quebec group. 

With the exception of a small mass of the Potsdam sandstone 
at St Ambroise, we have no evidence of a marginal outcrop of 
this formation between the St. Maurice Biver and the Mingan 
Islands. No marginal outcrops of the Calciferous and Chazy 
formations haV'C been observed from the longitude of Lake St 
Peter to the same group of islands ; and between the vicinity of 
Kingston and the north shore of Lake Huron, all three of these 
formations appear to be wanting. From the Mingan Islands to 
the Mohawk Kiver in New York, the marginal outerops of the 
Potsdam, Calciferous and Chazy united do not in any part much 
exceed 1000 feet in thickness ; while ti^e thickness of the Quebec 
group alone, is about 7000 feet This, constituting the great 
metalliferous formation of the continent, is traceable, under va- 
rious designations, from Gasp^ to Alabama^ thence sweeping 
round on the west side of the Mississippi, through Kansas, to 
Lake Superior, where it appears without any diminution in its 
volume. 

From these &cts, it would appear probable that, during the 
Potsdam period, the older rocks, which formed the coast of the 
Lower Silurian sea, extended, under comparatively shallow 
water, southeastwardly from the St Lawrence and the Ottawa, 
to the fault which brings the Quebec group between Gasp^ and 
the Mohawk; and southwestwardly from a line between the 
Mohawk and Lake Superior, as far as Alabama. All around 
this shallow area, they descended quickly into deep water; thus 
constituting a subaqueous promontory m)m the Laurentian and 
Huronian rocks of tne north, and forming, with these, what Mr. 
James D. Dana has termed the nucleus of the North American 
continent 

But although the great volume of the Quebec and Potsdam 
groups, shows that over the area occupied by them, there must 
have existed a deep sea during the Potsdam period ; it ia to be 
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remarked, that many of the members, both of the lower and 
upper parts of the Quebec group, have by no means the char- 
acters of deep-sea deposits. It has already been stated, that the 
beds of passage between the littoral portions of the Potsdam 
and Calciferous formations, suggest the opinion, that> towards 
the termination of the Potsdam era, a gradual sinking of the 
surface had occurred. In order to obtain the conditions for the 
accumulation of the coarser sediments, which commence near 
the base of the Quebec group, it must be supposed, that, shortly 
after the beginning of the Calciferous period, a great continental 
elevation occurred; carrying the littoral deposits of the Potsdam, 
and the beds of passage just mentioned, high above the sea, and 
bringing Uie area at the base of the Quebec group comparatively 
nemr the surface. The successive coarse deposits of the group 
indicate a subsequent gradual subsidence, at unequal intervals, 
probably with subordinate oscillations, until the early shallow- 
water strata were again submerged ; to be first partially covert 
over by deposits of the Chazy formation, and then, almost uni- 
versallv, by those of the Trenton and Hudson groups. 

In this way may be explained the break which occurs in the 
succession of life between the Calciferous and Chazy, in the shad- 
low-water deposits of these formations between the AUumettes 
Islands and Montreal, as well as among the Mingan Islands. 
The interruption in the succession of deposits between the base 
of the Trenton group and the Potsdam, at St Ambroise ; and 
that between the same base and the Laurentian, from the north 
shore of Lake Huron to Kingston, as well as in the vicinity of 
St. Paul and Murray Bays, and at Lake St John on the Sague- 
nay, is in the same way accounted for. The break in the suc- 
cession of life between the Chazy and the Trenton group, is not 
80 great as that between the Calciferous and the Chazy. It is 
not yet quite certain, that, at the marginal outcrop of the latter 
formations in Canada, a single species passes upwards into the 
Chazy ; while about one-sixth of the species ot the Chazy are 
known to occur in the Birdseye and Black Biver formation, at 
the base of the Trenton group. It seems to be in accordance 
with this, that we have evidence of a somewhat sudden submerg- 
ence for the commencement of the Trenton period, and a some- 
what rapid accumulation of its lower strata, the Birdseye and 
Black Biver limestones. Where these rest upon the Hnronian 
and Laurentian series, the beds of contact are often composed of 
angular fragments of the underlying rock *, and it fr^uently 
happens that the sur&ce on which these beds rest, is rough, and 
broken into sharp projecting ledges and deep fissures, which 
were filled up and covered over by the deposits in question, 
before sufficient time had elapsed to permit the surface to be 
worn down. Instances in illustration of this occur on the Snake 
Islands, west of Lacloche, in Lake Huron, where the Birdseye 
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and Black Biver formation rests on the quartzites of the Hnron- 
ian series ; and at Marmora, where it is supported by Laurentian 
rocks. Dr. Dawson has pointed out a striking instance of these 
phenomena at Hog Lake in Huntingdon ; other examples occur 
at Sloat's Lake in Loughborough and its vicinity, as well as at 
Kingston Mills. The same conditions may be observed in the 
neignborhood of Murray Bay. 

As an instance of the probably rapid slope of the bottom of 
the Lower Silurian sea from shallow to deep water, during the 
Potsdam period, in the neighborhood of Queoec, we see that the 
surface of the quartzose gneiss now supporting the Trenton 
formation at the Falls of Montmorenci, must have been 7000 
feet above the gneiss under the island of Orleans ; while the dis- 
tance between the two positions does not much exceed a mile and 
a half This would give a slope of nearly forty-five degrees ; and 
perhaps it would not be extrava^nt to take this as representing 
the inclination along the whole hne to Alabama. As the Pottf- 
dam and Quebec groups accumulated, the edges of their strata 
would abut against this slope; and ultimately both these^ and 
the early shallow-water deposits on the higher terrace, would be 



8. 8t^9po9ed arrangemetU of the tirata before the break. 




o. Laurentian gneiss. 

o. Black shales, 

p. Littoral sandstones, f Potsclam, 

A. Conglomerate limestones^ 

F. Green shales, 

a Grey sandstones, 

D. Dark grey shales, 

£. Red and green shales, 

F. Green sandstones. — SiUery formation, 

T. Trenton group of limestones; a. Uti4» shalee; h. Hudeon River sandttonei and 
ihalea; l. l. Sea leyel at the commencement of the Quebec period; a. a. Sea 
larel at the dose of the Potsdam, and also at the beginning of the Trenton pe- 
riod. Yertioal scale of the section, one indi to a mile. 

covered over bv the Birdseye and Black River, the Trenton, the 
Utica, and Hudson River formations. This we have endeavored 
to represent in the accompanying ideal diagram; in which it 
will be perceived that the lowest of these formations is shown 
as resting (at p.) on one of those littoral deposits of Potsdam 
sandstone, like that at St. Ambroise, which are still met with 
along the marginal outcrop. 
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The strike of tliia rapid slope in the bottom of the ancient sea, 
coinciding with the brecJc, had, as already indicated, a general 
northeastward bearing, from Lake Champlain to the vicinity of 
Gape Chatte. The present trend of the Laarentian meiss, uom 
the neighborhood of Qaebec to Pointe des Monts, nas a mde 
parallelism with it ; but feirther down the valley of the St Law- 
rence, while ^e line of break turns gradually eastward, and 
ultimately south of east, in Gasp^ the trend of the gneiss be- 
comes northward for about sixty miles, then eastward for three 
hundred miles^ and finally northeastward for two hundred miles 
more, to the Atlantic extremity of the Straits of Belle Lsle. 
This divergence of the two lines would lead us to anticipate an 
area of shallow water during the Lowot Silurian period ; so pro- 
tected from disturbance that any strata occurring there, mi^ht 
be expected to present a comparatively horizontu attitude, like 
that of the Lower Silurian formations on the same side of the 
break to the west. We accordingly find, in the Mingan Islands, 
in Anticosti, and on the Straits of Belle Isle, the Lower Silurian 
deposits in such an attitude. In the latter locality, however, the 
volume of the undisturbed strata would appear to indicate that 
the bottom shelved more gradually before reaching the slope. 
The increase of the dip in approachmg Bonne Bay in Newfound- 
land, suggests that we may expect to find the break somewhere 
in that neighborhood. 

Without enquiring into the origin of the forces which may 
have produced the corrugations of the earth's crust, we may sup- 
pose that if a sufUcient lateral pressure were applied to the strata 
thus accumulated and arranged, there would result a series of 
parallel folds running in a direction at right angles to that of the 
force, with prevailing overturn dips towards the line of resist- 
ance. The solid crystalline gneiss in the case before us, offering 
more resistance than the newer strata, there resulted a break co- 
inciding with the inclined plane at the junction of these with 
the gneiss. The lower paleozoic strata, pushed up this slope, 
would then raise and fracture the formations above, and be 
ultimately made to overlap the portion of these resting on the 
edge of the higher terrace ; after probably thrusting over to an 
inverted dip, the broken edge of the upper formations. The 
shallow-water strata of the higher terrace, relieved from pressure 
by the break, would remain comparatively undisturbed; and 
tiius the limit of the more corrugated area would coincide with 
the slope between the deep and shallow waters of the Potsdam 
period. The resistance onered by the buttress of gneiss would 
not only limit the main disturbance ; but it would probably also 
guide or modify, in some degree, the whole series or parallel cor- 
rugations, and thus act as one of the causes giving a direction 
to the great Appalachian chain of mountains. 
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Art- XXXI. — On the action of aubstances of the Sulphur and 
Phosphorus Groups on solutions of the metals; by Theodore 
Parkmak. (Abridged from his Inaugural Dissertation, Got- 
tingen.) 

The subject of the following dissertation was suggested by 
an observation made in the laboratory of Pro£ Wohler, at Got- 
tingen. In precipitating selenium, by sulphurous.acid, from a 
solution which contained considerable copper, the selenium ob- 
tained was black, although the precipitation took place in the 
cold. On inyesti^ion, the selenium was found to contain cop- 
per. My honored, instructor, Pro£ Wohler, suggested to me 
that, as this reaction was a new and somewhat smgular one, to 
extend it to tellurium, sulphur, phosphorus, arsenic and anti- 
mony, might afford the matter for a not uninteresting investi- 
gation. 

L Action of Sulphur on the solutions of Copper, Silver and Lead. 

As just mentioned, precipitated selenium, placed in a solution of sul- 
phate of copper coataminff sulphurous acid, unites with copper. I find 
that sulphur, tellurium, phosphorus, arsenic and antimony all do the 
same, in most cases also, the same effect is produced, especially with 
the aid of heat, \fithout the presence of sulphurous acid or other redu-' 
cing agent I have also extended the investigation, though less completely, 
to me salts of silver and lead. With the exception of Uie action of phos- 
phorus on the copper and silver solutions, all these reactions appear to 
nave heen previously undescribed. 

1. Action of sulphur without the aid of reducing agents. — ^Precipitated 
sulphur and flowers of sulphur were left a week in solutions of sulphate, 
acetate and chlorid of copper. At the end of that time, they were en- 
tirely unchanged. Precipitated sulphur, boiled five or six hours with the 
sulphate, was slightly blackened, from formation of sulphid. Precipitated 
sulphur and flowers of sulphur, boiled with the acetate, rapidly blackened 
and were finally, apparently, entirely converted into sulphid of copper. 
Sulphur,* lefb three days in solution of nitrate of silver, became dark 
grey. Boiled in solution of nitrate of silver, it became rapidly black and 
seemed to be entirely converted into sulphid of silver. Sulphur, boiled 
with acetate of lead, only by very long boiling became dark grey. 

2. Action of sulphur with the aid of reducing agents, — Sulphur, left 
for some hours in solutions of sulphate, acetate and chlorid of copper, 
with which sulphurous acid was mixed, became gradually dark grey, 
from formation of sulphid. Left a week in similar solutions, it appeared 
to be almost entirely converted into dark blue or black sulphid of copper. 
By boiling the solutions, the reaction took place much more rapidly, the 
sulphur becoming black in a few minutes. Sulphur, green vitriol and 

» Id iU the foUowing experiments the sulphur used was precipitated by solphu- 
rio add from hyposulphite of soda. 
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sulphate of copper, boiled together, gave sulphid of copper rapidl j. Sul- 
phur, sioo and inlpbate of copper, boiled together, ga?e, along with re* 
duced copper, black snlphid. 

Sulphur, boiled with acetate of lead and acetate of the protoxyd of 
iron, became rapidly black and was apparently completely converted into 
sulphid. The resulting sulphid contained no iron. 

8. Analysis of the products of the foregoing reactions, — ^Tn preparing 
the above substances for analysis, my great care was to continue the ac- 
tion long enough to be sure that all the sulphur was converted into sul- 
phid. In those prepared by simply boiling the sulphur with the solution 
of the metal, the boiling was continued from five to eight hours, in every 
case with an excess of the metallic salt In preparing the sulphids by 
the aid of sulphurous acid, the sulphur was placed in the solution of the 
metal, the whole heated, though not to boiling, and then saturated with 
sulphurous acid gas. The solution was then boiled, allowed to cool, agaia 
saturated with sulphurous acid, and left to stand a couple of days in a 
closed flask. In every case, on opening the flask, there was still an ex- 
cess of the metallic salt and of sulphurous acid. To prevent oxydation, 
the substances, during washing, were kept covered with water, as much as 
possible, and dried in vacuo. In none of them could any free sulphur be 
seen by the aid of the lens. Of each substance two preparations were 
made, in order to see if the composition of the substance remained constant. 

For analysis, the substances were all dissolved by digestion with fum- 
ing nitric acid, which, in nearly every case, dissolved tliem completely, 
without separation of sulphur. The analyses of the copper compoundi 
were made, in some cases, by precipitating the oxyd of copper, at the 
boiling point, by caustic potash, and the sulphuric acid from the filtrate, 
after acidulation, by chlorid of barium. In other cases, separate portions 
of substance were taken for the copper and sulphur determinations. The 
silver compounds were all analyzed by precipitating, first the silver by 
ehlorhydrio acid, and then the sulphuric acid, from the filtrate, by chlo- 
rid of barium^ 

Snlphid af copper prepared by boiling sulphur vith aeetais of copper. 
1st preparatum. 0*6946 grm. substance gave 0*281 7 ozyd of copper and 

2*6436 sulphate of baryta. 
2€? preparation. 0*3255 grm. substance gave 0*1479 oxyd of eopptr and 
1*2938 solphate of baryta. 

i« n. 

Cn, 82*37 86-28 

8, 52*27 54*56 

84*64 90*84 

Sulphid of copper obtained by the aid of sulphurous add. 

\st preparation. L 1*9560 grms. substance gave 1*3145 oxyd of eopper. 
n. 1*7321 grms. substance gave 1*1615 oxvd of copper. 
nL 0*6727 grm. substance gave 2*0856 snlphate of ba- 
ryta. 

▲m. Joom. Sox.— SaooiTB SsjiibS, Vol. ZZ^Tin, No. 99.— Mat, 1868. 
43 
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7d preparation. I. 1*8346 grms. tabstaDoe gave 1'4880 oxyd of copper.* 
IL 2*2385 grms. lubfttance gave 5*4626 gulphaie of ba- 
ryta. 

Cu, 



l8t prep. I ^ 



fldprep.|g' 



Cu, 



I. ni. 
53*76 
41*54 


II. 
53*54 


95*30 

Cilenlated. 
81*7 66*46 
16* 83*54 


L n. 

Found. 
64*54 
83*51 



47*7 100*00 9805 



Sulphid of tUver prepared by boiling sulphur vnth nitrate of silver, 

1st preparation. L 2*0266 gmu. subetance gave 1*6800 chlorid of nl- 
▼er and 4*9156 sulphate of bAyta. 
n. 1*8725 grms. substauce gave 1*1859 ehlorid of sil- 
ver and 8*2839 sulphate of baryta. 
^preparation. 0*4670 grm. substance ffa?o 0*8519 chlorid of silver 
and 1*4598 sulphate of baryta. 

L IL 

62*89 62*28 

88*81 82*86 



1st prep. I ^' 
2dprep.|J|' 



108 
80 


95*70 

CalcQteted. 
57*45 
42*55 



9514 

FoQDd. 

56*70 
42*91 



188 100*00 99*61 



The formula GuS, derived from one of the above analyses is probable 
enough. The formula AgS^ is not a probable one, and the substance is 
perhaps a mixture of the ordinary sulphid of silver with unchanged sul- 
phur. No sulphur, however, could be seen by the aid of a lens. The 
substance was apparently a perfectly homogeneous, dark-grey powder. 
Lumps of it, when crushed, had the same appearance. 

* Accordbg to Rote (ADalytische Chemie, ii, 187) in igniting ozvd of copper, 
the fUter may be burned along with the precipitate, and any tuboxyd formed may 
be reoxydized by means of the current ot air, which may be directed into the cru- 
cible by meant of the cover. This is probably true in most cases, but sometimes 
there may be considerable loss through reduction. In the above analysis, after 
weighing once, I ignited and weighed again. The substance had increased consider- 
ably ; and only after ignition, in a current of air, of three or four hours in all, and 
a total increase in weight, from the first weighing to the last, of 0*0568 gnn. (=3*1 
per cent of the substance analyzed) was a constant weight obtained. On breaking 
up the lumps of oxyd of copper, tome red tnbozyd still remained, which had beta 
protected from ozydation by the coat of protozyd on the outside. This would ac- 
count, in part at any rate, for the percentage of copper in the above analysis com- 
ing out too low. It is decidedly advisable to bum tne filter separately. This was 
done in my other analvtoi, with one exception, in which, from its dote corretpond- 
eoce with aaother analytit, little or no lott appeared to have been incurred. 
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It will be seen that, in the analyses of the above substances, two prep- 
arations excepted, there is a large loss, if the substances be supposed to 
consist only of sulphur and metal. That this loss is not owing merely 
to incorrect analyses is shown by the pretty close correspondence of the 
analyses of the first preparation of sulphid of silyer and of two of the 
copper determinations. I at first supposed that the sulphids had partly 
ozydized to sulphates : but, on heating them, first with water and then 
with dilute sulphuric acid, either none at all or only a trace was dissolved. 
Any sulphate, or other salt of silver or copper with the sulphur acids, 
should have dissolved up in the dilute acid. Heated in a dry test-tube, 
none of the substances gave any water. These facts led me to suppose 
that perhaps the presence of an ozysulphid, either alone, or mixed with 
a sulphid, might not be impossible. On examining the analyses in which 
there was a loss, I find that the analysis of one of the sulphids of copper 
corresponds closely to the formula CuOS®.* 







Ctlculated. 


Fonod. 


Cu, 


81? 


8615 


86-28 


0, 


8- 


912 




ss, 


48- 


54-78 


54*56 



88-7 10000 

This formula is an improbable one, and I r^^t that I had not the 
time to investigate the subject further. 

The analyses of the other sulphids did not correspond to any formula. 
When carefully examined under a lens, the copper compounds appeared 
to contain two substances. At first they appeared to be simply composed 
of a deep blue or blue-black powder. On breaking some of the lumps, 
however, these latter were found in many cases to be composed of a 
hard, light colored substance, with a reddish tinge and somewhat me- 
tallic appearance. Its appearance was very much like that of protosul- 
phid of iron, which has been fused and Uien broken. The substance, 
which corresponded to the formula CuOS^, was almost perfectly homo- 
geneous and was different in color from the other copper compounds. It 
was dark grey, nearly black, without the bluish tinge of the others. The 
sulphids of silver were dark grey, one nearly black, the other consider- 
ably lighter. Both appeared to be perfectly homogeneous. 

Wi£ regard to the manner in which the sulphids are forming by boil- 
ing sulphur with the salts of silver and copper, it might be supposed that 
one portion of the sulphur would be oxydized at the expense of the oxyd 
of the metal, while another portion of sulphur would unite with tiie 
metal thus set free. Whether this is the case or not, appears to be some- 
what doubtful. After boiling sulphur a long time with solutions of ace- 
tate of copper and nitrate of silver, until the sulphur was well blackened, 
the filtrates were tested for sulphuric acid. In the copper solution none 

* The oxysulphidt already described are ZnO, ZnS, OoO, OoS, and MdO, MnS, 
described by Arfvedaon (Pogg., \\ AsO'S' by Bouquet and Cloes (N. Ann. de 
Ohim. et Phys., 18, 14; J. der PhamL, 7. 28), and red antimony-ore, SbO^, 2SbS'. 
Of all these, the only one, the composition of which bears much resemblance to the 
formula (CnOS^), is the arsenic compound ; and from the wide dissimilarity between 
arsenic and copper, this analogy is of but little value as a proof of tbe probability 
of the above lomuUiL 
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was found ; id the silver onl j a trace. Anotber portion of eacli filtrate 
waa then tested for other acids of salphnr, by boiling with nitric acid and 
then adding chlorid of barium. No sulphur separated, on adding the 
add, and chlorid of barium gave merely a trace of sulphate of baryta in 
the silver solution; none in the copper solution. It is possible that the 
sulphur may be oxydized to sulphurous acid. No smell of this could be 
detected, during boiling; but as the action of the sulphur is not very 
rapid, the sulphurous acid may have been ffiven off in too small quan- 
tity to have been detected. Against this hypothesis, however, are the 
following considerations. As has been shown, sulphurous acid and other 
reducing agents greatly assist the formation of the sulphids, and this can 
be owing only to their reducing power. Now, if the sulphur be oxydized 
to sulphurous acid, some of this latter would be ozydized to sulphurio 
acid, of which, in the copper solution at least, not a trace could be de- 
tected. If the sulphur is not ozydized and no reducing agent be present| 
it would seem that one of two suppositions must be adopted : either the 
sulphur sets the oxygen of the ozyd free, which, I take it, is highly im- 
probable, or the oxygen still remains in combination with the metal and 
an oxysulphid is formed The substances no doubt vary with the cir- 
cumstances under which they are formed — length of time in boiling, con- 
centration of solution, ^c^ — since two of the analyses made agree with 
the formulas of sulphids, without oxygen. One of these was formed 
with the aid of sulphuric acid. In the other, it may be supposed that 
the sulphur perhaps in this case acted as a reducing agent 

n. Action of Sulphurous Add on the Solutions of Copper. 

As sulphurous acid was used in forming several of the compounds 
above described^ I deemed it advisable to make some investigation into 
the action of sulphurous acid alone on the solutions of copper used. 

Sulphurous acid in most cases produces no ^^t on the compounds of 
copper with the stronger acids. Under certain circumstances, however, 
a Bolution of sulphate of copper gives with sulphurous acid a small quan- 
tity of the well known red sulphite of protoxvd and suboxyd of copper 
(CuO, SO'-f Cu^O, SO^-f-HO, Rammelsberg), and in other cases small 
crystals of metallic copper.* 

The action of sulphurous acid upon acetate of copper does not appear 
to have yet been observed. I found that sulphurous acid gas passed 
through a solution of acetate of copper, heated, though not to boiling, 
gave at first a yellowish precipitate. This dissolved up again as the ope- 
ration was continued, and the solution deposited a large quantity of small, 
bright red crystals. The reactions of these corresponded to those of the 
red sulphite, mentioned above. This gives, therefore, a new method of 
preparing the above salt. 

The yellowish precipitate, just mentioned, may also be obtained by 
adding sulphurous acid water, in small quantity, to a solution of acetate 
of copper, which contains little or no free acid. After washing and dry- 
ing it was of a yellow oolor, with a slight greenish tinge. It appeared 
to be entirely insoluble in water. No crystw could be detected bj the 
lens. 

* Wdhler, Ann. der Chem. n. Pharm, bodz, 1M-It7. 
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With flulphnrio acid it gare o£f sulpharoiis aoid in large quantitj. Bj> 
solution of caustic potash it was converted into a bright green, insoluble 
substance.* By boiling with caustic potash, it gave blade oxyd of cop- 
per. A portion, dried in vacuo, over sulphuric acid, gave off considera- 
ble water, on heating in a closed tube. It was found to contain no 
alkali, and no acetic acid. 

For analysis, the salt was boiled with chlorine water until it dissolved, 
the sulphuric acid precipitated by chlorid of barium, the excess of chlorid 
<A barium by sulphuric acid, and the oxyd of copper, at the boiling point, 
by caustic potash. 

1*2266 grms. substance gave 1*0341 sulphate of baryta and 0*6975 
oxyd of copper. 

Calculated. Fouod. 

2CuO, 79*4 57*37 56*86 
80^ 82* 23*12 23*16 
8H0, 27- 19*61 

138^ 100*00 

The salt is very soluble in sulphurous acid, to a green solution. The 
latter, by standing, deposits the red sulphite. Acetic acid has a precisely 
similar effect In preparing the salt, therefore, the solution of acetate of 
copper must be neutral and the sulphurous acid added in small quantity. 
If too much acid be added, the precipitate will be redissolved, even before 
the solution smells of sulphurous acid. 

The salt appears to be hitherto undescribed. The only mention I 
can find of anything similar is in a paper on the sulphites, by B&ttinger. 

Bdttinger,f by mixing a solution of sulphate of copper with sulphite of 
ammonia containing but a small quantity of free sulphurous acid, ob- 
tained a dirty greenish-yellow precipitate, which, on the addition of a 
little sulphurous acid, was rapidly and easily converted into a beautiful 
green liquid. This yellow precipitate he did not investigate further. I 
prepared a quantity of it for comparison with the salt which I obtained. 
The color of the two substances varied considerably from each other. 
That obtained by means of sulphite of ammonia was brownish-yellow, 
with little or no greenish tinge. That prepared from acetate of oopper 
was of a much brighter yellow, with a decided tinge of green. Bdttln- 
ger's salt, however, gave precisely the same reactions as- mine. With 
strong acids it gave off sulphurous acid in large quantity. With caustic 
potash it became bright green. By boiling with caustic potash it became 
black and gave no smell of ammonia. The two salts, therefore, are no 
doubt identical. 

in. Action of Bed Selenium on the eolutiom of Copper, Silver and Lead. 

I. Without the preeenee of reducing agents, — Red selenium, left four 
days in solutions of sulphate and acetate of copper, still remained red, 
showing that it had not combined with copper. The same, boiled with 

* The green color was owing, probably, to the presence of a little hydrated sob- 
ozyd of eopper» the yellow oolor of which, with the Une of the bjdrated oiEjd» 
woold give green. 

t Ann.dcrChem.n.Fhsxm.,li,410. 
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■niphate of copper, for a long time, did not take up any copper. Boiled 
with acetate of copper, however, it was found to have united with con- 
iiderable copper. 

For analysis of the product of this last reaction, red selenium waa 
boiled several hours with acetate of copper, thoroughly washed, and dried 
in vacuo. The substance obtained was a black powder, mixed with hard 
lumps, which, when broken, had a somewhat metallic lustre. For analy* 
sis, it was dissolved in nitric acid, the oxyd of copper precipitated, at the 
boiling point, by caustic potash, washed, dried, and ignited with saltpetre 
and carbonate of potash. 

0*6237 grm. substance gave 0*0507 ozyd of copper. 

BqaivaleDti. 

Cu, - • . 7*73 1 

Se (by difference), 92*27 9*7 

100*00 

Hence it would seem that the selenium waa only partly converted into 
■elenid of eopper, notwithstanding that the boiling was kept up five 
hours, or more. 

Red selenium, left four days in solution of nitrate of silver, gave a 
black powder, along with a few white flakes of (probably) selenious acid. 
After dissolving out the latter by means of caustic soda, the black pow- 
der was found to contain selenium and silver, both in large quantity. 
No fi;ee selenium could be seen in it, by the aid of the lens. (See re- 
marks on the action of tellurium on nitrate of silver.) 

Bed selenium, boiled a long time with acetate of lead, took up no lead. 

2. With the aid of reducing agents. — As already mentioned, red sele- 
nium, with sulphate of copper and sulphurous acid, becomes black, 
through formation of selenid of copper. 

For analysis, a portion was prepaid in the same manner as the corres- 
ponding sulphid of copper. The product obtained was a black powder^ 
nearly homogeneous, but containing a few glistening particles, which 
looked like metallic copper. The substance was dissolved in nitric acid 
and the ozyd of copper precipitated as usual by caustic potash. The 
separation of copper and selenium in this manner is not quite perfect, a 
little selenious acid being usually precipitated, along with the oxyd of 
copper. Accordingly, the copper in the following analysis comes ool 
•omewhat too high. 

2*0736 grms. substance gave 0*8336 oxyd of copper. 

Calculated. Foand. 

2Cu, 63*4 61*61 6200 

8e, 39*5 38*39 

102*9 100*00 

This same compound may also be formed by heating copper with sele- 
nium, or by igniting the protoselenid in a close vessel (jBerzelius.) It 
la also found native. 

Red selenium, boiled half an hour with acetate of lead and acetate of 
the protozyd of iron, did not take up any lead. 
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IV. AfftUm <fPrec^iaUd Tellurium on th$ toluHons cf Ooppmr^ Siher 

and Lead, 

1. Without the cud of reducing agents. — ^Precipitated tellariam, left 
four days in solations of sulphate and acetate of copper, did not unite 
with any copper. Boiled with sulphate of copper, four or five hours, it 
also remained unchanged. Boiled with acetate of copper, it took up 
considerahle copper. Some of the product of this action, obtained by 
boiling the tellurium four or five hours with the acetate, consisted of a 
black powder, containing a few glistening particles, otherwise homoge- 
neous. An analysis of it was made as follows. The substance was dis- 
solved in aqua regia and the ozyd of copper precipitated by caustic pot- 
ash, dried, and ignited with nitre and carbonate of potash. To free the 
oxyd entirely from tellurous acid, it was again boiled with caustic potash. 
After weighing, the ozyd of copper was tested for tellurium and was still 
found to contain a trace. 

0*2671 grm. substance gave 0*0831 oxyd of copper. 

Ctlenlated. Foaiid. 

2Cu, 68*4 24*82 24*82 

Sfe, 192* 75*18 

255*4 100*00 

This and the following are, I believe, the only analyses that have been 
made of a tellurid of copper. Gmelin (Handbook of Chem. Engl. Transl.) 
merely mentions that tellurid of copper is pale red, according to Berzelius. 

The action of tellurium upon nitrate of silver has been observed by 
Fischer: viz., that it acts very freely upon the solution of nitrate of sil- 
ver, and forms a black powder, which does not assume the metallic lustre 
under pressure. Fischer does not mention whether the black powder 
was tellurid of silver or metallic silver, but leaves it to be inferred that it 
was the latter, as the observation is given in connection with the reducing 
action of the metals upon the salts of silver. That tellurid of silver is 
formed is probable from the analogous action of sulphur upon nitrate of 
silver, as well as of selenium and tellurium on acetate of copper. The 
following experiment also makes this probable. Precipitated tellurium 
was left four days in solution of nitrate of silver. At the end of that 
time, the solution still contained a large excess of silver. The black 
powder appeared under the lens to be perfectly homogeneous and to 
contain no white flakes of tellurous acid. It was found to contain silver 
and tellurium, both in large quantity. Now, if metallic silver was pre- 
cipitated by the tellurium, probably little or no tellurium would remain 
unoxvdized, after being in contact so long with an excess of the silver 
solution, but would either pass entirely into solution (the hydrate of tel- 
lurous acid dissolves in water with tolerable facility — Berzelius), or, if 
there was not enough liquid present to dissolve the whole, be visible as 
white tellurous acid. 

Precipitated tellurium, boiled a long time with acetate of lead, precipi- 
tated no lead. 

2. With the aid of reducing agents, — ^Precipitated tellurium, heated 
with sulphate of copper and sulphurous acid, united with considerable 
copper. For analysis of the product of this reaction, a portion was pre- 
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pared in the same maimer as the corresponding sulphid of copper. The 
substance obtained was a black powder. It was ignited with nitre and 
carbonate of soda, and the oxyd of copper separated from the melted 
mass by dissolving in water. This method is not to be recommended. 
The platinam crucible used was attacked somewhat (perhap because 
there was not enough nitre), and phitinum was thus mizcKl with the oxyd 
of copper. To separate them, the oxyd of copper was ignited a long 
time, to bring all the platinum into the metallic state, and then dissolved 
out with nitric acid and precipitated by caustic potash. A better mode 
of analysis is that given m the analysis last described. 
0*9498 grm. substance gave 0-3818 oxyd of copper. 

Calculated. Foand. 

Cu, 31-7 33-12 3209 

Te, 64- 66-88 



95-7 100-00 

Precipitated tellurium, boiled half an hour with acetate of lead and 
acetate of the protoxyd of iron, did not combine with any lead. 

V. Action o/Photphorui on the solutioni of Copper, Silver and Lead. 

1. Without the presence of reducing agents. — ^The action of phosphoroB 
on solutions of copper has already been observed by Boeck, Vogel and 
Bcettcher, and I have but little new to add to their observations. 

Phosphorus, placed in a boiling solution of sulphate of copper, gave 
at first metallic copper, but this gradually blackened and by continued 
boilinff appeared to oe entirely converted mto phosphid. This has been 
also observed by Bdttcher. For analysis, I prepared some of the above 
phosphid by boiling phosphorus five or six hours with sulphate of copper. 
The substance obtained was a black powder, the larger particles possess- 
ing considerable lustre. Under the lens it appeared to be perfectly ho- 
moffeneotts. Even when finely pulverized, not a trace of metallic copper 
could be seen. Heated on platinam foil, here and there a very slight 
flame was observed for two or three seconds. The quantity of free phot* 
phorus, however, if there was any present, must have been extremely 
small. 

For analysis, a portion was dissolved in hydrochloric acid, with the 
aid of chlorate of potash, the solution heated until it no longer smelled 
of chlorine, diluted, and the copper precipitated by sulphuretted hydro- 
gen. The filtrate was saturated with ammonia, and the phosphoric acid 
precipitated by sulphate of magnesia (mixed with chlorid of ammonium 
m sufficient quantity to prevent its precipitation by ammonia). The sul- 
phid of copper was dissolved in fuming nitric acid and the oxyd precipi- 
tated by caustic potash. 

. 0-6695 grm. substance ^ve 0*7301 oxyd of copper and 0-2916 phos- 
phate of ammonia-magnesia. 

Calcalated. Pirand. 

7Cu, 221-9 87-74 87*06 

P, 31* 12*26 12-16 

252*9 100*00 99-22 
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The phoephids of copper previouslj described are Ca*P, Cu'P, and 
Cu^P. 

Phosphorus in solution of nitrate of silver throws down metallic silver, 
as observed by BoecL The silver has the usual color and metallic lustre, 
and is apparently crystalline. No phosphid could be seen. ' 

Phosphorus, left three days with a solution of acetate of lead in a 
closed test-tube, gave merely a few white flakes, probably of phosphate 
of lead. On boiling, a black precipitate was rapidly formed in large 
quantity, along with white phosphate of lead. After dissolving out the 
latter with caustic potash, the black substance was dissolved up in nitric 
acid, and tested for phosphoric acid. None was found : so that the sub- 
stance, it would seem, was me^liic lead. 

2. In the presence of reducing agents, — Solution of sulphate of copper 
was saturated with sulphurous acid, phosphorus added, the whole heated 
somewhat, and left three days in a closed flask. On opening the flask, 
the solution was colorless. The result was metallic copper, and black 
phosphid of copper, along with unchanged phosphorus. I did not at- 
tempt to analyze the phosphid, as it was so intimately mixed with finely 
divided metallic copper that it was impossible to obtain it pure. 

VI. Action of Arsenic on the solutions of Copper^ Silver and Lead. 

1. Without the aid of reducing agents, — Pulverized metallic arsenic, 
boiled with sulphate of copper, took up considerable copper. For analy- 
sis of the product of this reaction, pure metallic arsenic, pretty finely 
pulverized, was boiled several hours with concentrated solution of sul- 
phate of copper. The substance obtained was a perfectly homogeneous, 
dark-ffrey powder. It was dissolved up in hydrochloric acid, with the 
aid of chlorate of potash, and digested at a very gentle heat with excess 
of chlorate of potash, in order to make sure of converting all the arsenic 
into arsenic acid, until the solution was nearly free from chlorine. The 
solution was then made strongly alkaline with ammonia and the arsenic 
acid precipitated by a mixture of sulphate of magnesia and chlorid of 
ammonium. This was washed with water, containing considerable am- 
monia, brought upon a weighed filter and dried at 100^ 0. From the 
filtrate, after acidulation, the copper was precipitated by sulphuretted hy- 
drogen, dissolved in fuming nitric acid and reprecipitated by caustic* 
potash. 

1*0225 grms. gave 0*7211 arseniate of ammonia magnesia (2MgO, 
NH*0, AsO*, +H0) and 0*9276 oxyd of copper. 

Qdcnlated. PSvnd. 

«Cu, 190*2 71-72 72-43 

As, 76* 28-28 27-83 

266*2 10000 100-26 

The arsenide of copper previously described are Cu^As and Cu^As. 
Arsenic in solution of nitrate of silver throws down metallic silver, at 
already observed by Fischer. 

2. With the aid of reducing agents, — ^Pulverized metallic arsenic, 
heated with solution of sulphate of copper and sulphurous acid, forma 

▲m. Joub. 8ci.— SECOim Szbibs, Vol. XXXm, No. 99.~Mat, 1868. 
43 
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anenid of copper. For analysis, a portion was prepared in the same 
manner as the corresponding sulphid of copper. The sahstance obtained 
was a dark-grey, perfectly homogeneous powder. Two arsenic determin- 
ations were made, in the same way as in the last analysis. 
L 1*1215 grms. substance gave 1*4189 

2MgO, NH*0, AsO*+12HO (dried in racuo). 
XL 0-3235 grm. substance gave 0-2660 

2MgO, NH*0, AsO*+Ho (dried at 100** C). 

Calculated. Found. 

5Cu, 158-6 67-88 L n. 

As, 76- 3212 32-78 82*33 

233-5 100-00 

Pulverized arsenic, boiled half an hour with acetate of lead, precipi- 
tated no lead. With acetate of the protoxyd of iron and acetate of lead, 
it also produced no effect. 

Vn. Action of Antimonff on the iolutioM of Coppery Silver and Lead. 

1. WitJiout reducing agents. — ^Pulverized antimony, left three days in 
solutions of sulphate and acetate of copper, took up considerable copper, 
in both cases. A little white oxyd of antimony was also formed. By 
boilinff, the action takes place more rapidly, and a large quantity of the 
oxyd IS formed. 

As already observed by Fischer, antimony precipitates metallic silver 
from the nitrate. Towarda the end of the action, some antimonid <^ 
silver is also formed, according to Fischer. 

Antimony, boiled a long time with acetate of lead, produced no effect. 

2. With reducing agents. — Pulverized antimony, left three days in so- 
lution of sulphate of copper, mixed with sulphurous itcid, combined with 
considerable copper. No white oxyd could be seen. In acetate of cop- 
per the same effect was produced. 

Antimony, boiled with acetate of the protoxyd of iron and acetate of 
lead, did not throw down any lead. 



*Abt. XXXIL*— An Account of two Meteoric FirebaUsj observed m 
the United States^ Aug. 2, and Aug. 6, 1860, with compuiation 
(fAeir paths; by H. A. Newton, of Yale College. 

I. Meteor of Aug. 2, 1860. 
This magnificent fireball appeared about five minutes after 
ten, P. M., Cincinnati mean time, and was seen over the whole 
region from Pittsburg to New Orleans, and from Charleston to 
St. Louis, an area of nine hundred miles in extent Through the 
kindness of friends, and from newspaper notices, I have been 
able to collect much information respecting it, the most importr 
ant of wbich is presented in the following sunmiary. I wish to 
express my indebtedness to Mr. Bobert Brown, Jr., of Cincinnati, 
for valuable assistance. Materials which he had collected for 
his own use he has generpusly placed at my disposal. 
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1. 7%tpaai of fk€ whUot Iknmgk ihi t dm ^fh en. 

Mr. Samuel Schooler, M. A., Principal of the Edge Hill School, 
Guiney's, Va., (N. lat. 87*^ 58', W. Ion. 77*^ 62'), saw it move 
North, its path being inclined dowd ward at an angle of 10^ with 
the horizon. At my request, he measured with it theodolite the 
place of first appearance, viz : S. 59^*^ W., alt 7** 12'. It passed 
behind obstructions S. 70® W. 

Prof. Evans, of Marietta College, Ohio, says : " B. K. Shaw, 
Esq., of Marietta, (lat 39** 29', Ion. 81*" 26'), saw the meteor pass 
near certain definite landmarks, such as tops of trees, chimneys, 
&c. It first appeared to him about 11** West of South, at an 
altitude of 8** or 9®. It Vras just emerging from behind a clump 
of trees. He saw it pass through the topmost branches of a tree 
28^ West of South, at an altitude of 6^ or 7**. It disappeared 
behind a church, S. 43** W., at about the elevation of the eaves, 
that is, about 4** above the horizon. I took these angles with a 
theodolite as Mr. Shaw pointed them out with a ruler." 

Bev. J. McD. Mathews, D.D., of the Hillsboro Female College, 

g!T. lat 89** 15', W. Ion. 88** 80'), says that a younc lady saw 
rst a bright light, then a ball of fire, which passed uie window 
60 feet from her, in range with the upper part of it Its course 
was descending. The middle of the window was 20° or 25*^ 
W. of S. from her, and the middle of the upper panes 7^ feet 
higher than her eye, giving an altitude of 7** o'. 

Mr. Robert Brown, Jr., of Cincinnati, (N. lat 89° 6', W. Ion. 
84° 27') gives S. 5° W., alt 12°, for one point of its path. 

Peraz R Policy, Esq., of Ironton, Ohio,.(N. lat 88° 86', W. 
Ion. 82° 80'), says its altitude when first seen was 15°, and that 
it disappeared due S.W., at an altitude of 7°. 

Prof. T. A. Wylie, D.D., of Bloomington, Ind., (N. lat 89° 
12', W. Ion. 86° 26'), says that by referring to the top of a house 
which was nearly in a line with the meteor, he is able to deter- 
mine that the altitude of no part of the track could have ex- 
ceeded 8°. The brightest light first caught his eye near S. 22° E. 

Madison, Jnd., (N. lat 88° 45', W. Ion. 85° 18'). Seen S. 15° 
K at half the elevation of the moon (25°). Disappeared S. 5° E. 

At St Louis, (N. lat. 88° 87', W. Ion. 90° 15'), its altitude 
when first seen in the S. E. was said to be 8°, and about half that 
at disappearance in the East. 

Mr. F. C. Herrick, of Bowling Green, Ky., (N. lat 87° 0', W. Ion. 
86° 24'), sent me a diagram which makes its path horizontal, and 
passing under the moon at less than half the altitude of that body. 

At Pitts Cross Roads, Tenn., (N. lat 85° 40'. W. Ion. 86° 10'), 
it was said to come fix>m the moon's place in the heavens. Mrs. 
J. W. Eedfield saw it, when it was a little East of North, appa- 
rently proceeding Northerly. 
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Nashville, Tenn., (N. lat. 86*^ 10', W. Ion. 86** 49'). Appar- 
ently it passed under the moon which was then S. 58** E., 26® mgh. 

Eome, Tenn., (K lat. 36° 14', W. Ion. 86** 6') ; it came from 
the S.E., and moved N.E. . 

Montgomery, Ala., (N. lat. 82"* 23', W. Ion. 86"^ 28'), started 
in the N.E. *and went down almost due North. 

HoHjr Springs, Miss., (N. lat. 34** 48', W. Ion. 89** 44'). Ap- 
peared in the Southeast, and exploded near the Northeast hori- 
zon. Greatest altitude 30°. 

Charleston, S. C, (N. lat. 32** 46', W. Ion. 79** 56'), appeared 
nearly in the West at an altitude of about 40**. It did not dis- 
appear till very near the earth. 

Many other indications of the path are given in the newspaper 
notices before me, but the estimates of altitudes are too great, or 
else the directions are manifestly in error. 



fiO S8 86 84 



80 78 




These observations indicate that the body first became visible 
over Northeastern Georgia about 82 miles above the earth's sur- 
face, near N. lat. 83** 50', W. Ion. 82"^ 40', and that it exploded 
nearly over N. lat 86** 40', W. Ion. 85** 5', that is, over the south- 
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ern boundary line of Kentucky, at an altitude of 28 miles. The 
length of the visible path was about 240 miles, and its direction 
N. 86° "W. The position of the places of observation, and of the 
meteor's path, are indicated in the chart, (fig. 1) in which the 
places are marked by their initial letters. # 

The following table affords the means of comparing the above 
observations with the computed path. In the third and fourth 
columns are given the azimuths and altitudes at which points of 
the line given above would be seen at the several stations. The 
altitudes are corrected for refraction. When the azimuths are 
those of the beginning or end of the assigned path, it is indicated 
in the 2d column. The altitudes in the last column are derived 
firom the observations. 



PUeo. 




Acimalh. 


Comp. ak. 

9«00' 
6 40 

4 80 
8 15 

5 46 
8 80 

12 

6 45 
8 26 
8 

7 16 
10 10 
10 15 

7 10 
5 15 

8 10 
24 

1 80 
14 80 
15 

22 15 
24 8 
21 15 
13 15 
16 
19 16 


Obt. a]t 


Marietta, 


Beg. 

End. 
Beg. 

Beg. 
End. 
Beg. 
End. 

Beg. 
End. 
Beg. 
End. 

End. 
Beg. 

End. 
Beg. 

End. 


a ll^W. 
a 28 W. 

a 48 w. 
a 47 w. 
a 594 w. 
a 70 w. 
a 2 w. 

S. 48 W. 
S. 5 W. 
a 81 R 
a 22 R 
a 28 R 
S. 6 R 
a 22 w. 

a 54 R 
a 66 R 
N. 66 W. 
N. 47 W. 
a 57 R 
N. 70 R 
a 48 R 
a 52 R 
N. 4 R 
a 45 E. 
a 52 R 
a 72 R 


8° or 9° 

6 or 7 
• 4 

7 12' 
5 26 

15 

7 

12 

not OT«r 8** 

tt 

12 80 
12 80 

7 8 

8 

1 80 
40 
above horii'n. 

27 
12 80 


M 


U 


Ouinev's. 


M 


M 


IrODtOD, 


I< 


Cincinnati, 




Madison, ...'....'.'..*.!.! 


« ^ 


Hillsboro, 


St Louie, 


Charleston, 


M 


NashriUe, 




Pitts C. Roads, 


«i 


Bowling Green, 


« 



2. TheduratumofJlight^imdihevdocUy. 

Mr. Schooler, who is accustomed to the use of the transit 
instrument, gives six seconds. The estimate was made at the 
time. Mr. Shaw gives from five to seven seconds. 

By others the fmlowing intervals were assigned. At Ironton, 
2« ; Kome, 8«; Charleston, 5« or 6«; Morrow, Ohio, 6« or 7»; -Au- 
rora, 10«; Antioch Coll., 10»; Pittsburg, 15"; St. Louis, 15«: 
Holly Springs, 15"; Madison, 80»; Cincinnati, Louisville and 
Nashville, several seconds ; Chilicothe, nearly a minute. 

These estimates lead me to consider Y or 8 seconds as the most 
probable time of flight for the whole line. The corresponding 
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velocitj is 80 or 86 miles a seoond. The heliooentrio velocity k 
on this sapposition 24 or 28 mUes. The latter velocity would in- 
dicate a hyperbolic orbit. The least possible heliocentric veloci^ 
for a body describiDg the given line is about 16 miles a second. 

3. Sounds h^ard qfter (he exploMn, 

Dr. Jas. W. Bedfield, at Pitts Gross Boads, writes, that about 
five minutes after its passage they heard a tremendous explosion, 
and immediately another not quite so loud, in the direction in 
which the meteor had proceeded. They were re-echoed in the 
opposite direction with the prolonged roar of thunder. To the 
ear the explosion was like the booming of distant cannon. 

Dr. Alex. McCall, of Bome, says that five or ten minutes after 
its passage there came a hundred sounds, like cannon fired in a 
deep hole, or like a great bass drum pelted by some giant keep- 
ing time. 

Mr. W. C. Kain, of Knoxville, says that three minutes after 
the meteor had vanished, a long, reverberating sound was heard, 
of at least a minute's duration. 

Paris, Ky. It was said to have been followed by a dull heavy 
sound like thunder. 

As Pans is 126 miles from the place of explosion, the source 
of the sound may however be questioned. The above are the 
only reliable accounts whicKI have seen firom those who heard 
the explosion. 

4. Magnitude of the bo<bf. 

It is most natural to measure the apparent size of a meteor by 
the moon's disc. From such a comparison and the distance of 
the observer the diameter of the body is at once computed. But 
this gives, I am convinced, a result very wide of the truth. 
The estimate of size is always vague. Irradiation too seems to 
prevent the diminution of apparent diameter naturally due to 
increased distance. This appears by comparing the estimates of 
the size of the meteor of Aug. 2d, made at afferent distances 
from its path, as below. The numbers indicate the distances to 
the nearest point of the meteor's path. 

Knoxville, (50); head much lai^r than Mars. 

Pitts C. Roads, (60); laree as the moon, second ball not as large. 

Bowling Qreeo, (80) ; at first laige as Venns, grew to the siae of the moon. 

Oolumbia, U^oi; two feet in diameter. 

Aurora, "^01 ; nearly as large as the moon. 

Oineinnati, ( H 5 1; large as a barrel. 

Bloomingion, (190); mater than the moon. 

Ironton, (200i; krge as a barrel 

Hillsboro, (20C») ; large as the moon or larger. 

Portsmouth. (200); larger than the moon, 

Antioch Coll, (230); equal to the mooo. 

Indianapolis, (230) ; at first laige as a man's hand, grew to the siae of the moon. 

Enon, Ohio. (235); first like a shooting atar, grew to the siae of a ooooanot 
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HbUjSpri«g%(870); at first Boi much larger than Mars, grew to exceed the 
rising moon. Others said large as the moon, large as 
a barrel, and two feet in diameter. 

Marietta, (280\; nearly twice as large as the moon. 

Memphis, (290) ; large as the moon. 

St Lome, f 810) ; from one-half to the fall size of the moon. 

Pittsburg, (886V, lane as the moon. 

Onineysi (400y, at first large as a star of the 1st mag., but grew in siie and 
brilliancy until the whole western part of the heairens 
was briluantly illuminated. 

Norfi^, (415); eadi part as laige as a batter keg. 

This table indicates that an increase of distance does not pro^ 
dace any decrease in the assigned size. In fact there is rather 
an opposite tendency. It is useless then to compute the diame- 
ter oi a meteor's nucleus (or of the flame even, if it is flame that 
we see,) by comparing its visible diameter with that of a heav- 
enly bodv, as the moon. Thus we may get in the present 
instance four miles, or half a mile, according as we use the more 
distant, or the nearer observations. For anything I can see the 
smaller of these diameters may be a hundred or even a thousand 
times greater than that of the nucleus. 

In several of the accounts mention is made of a regular, or an 
irregular increase in the apparent size of the meteor, and that 
too when the meteor was not approaching the observer. Such 
an increase, if true, must be due to increased brilliancy, and 
hence to irradiation, or else to a larger body of flame. In either 
case the larger diameter evidently does not belong to the mete- 
oric body. 

5. Colors qf (he body and of the train. 

Some persons classify meteors according to color. Those seen 
by a single careful observer may perhaps admit of such an ar- 
rangement. But this classification seems of little use when the 
meteors are seen by different and xmpracticed observers. The 
nuclei of the meteor of Aug. 2d were said to be, white — ^pearl — 
rose color — pale red — ^red — ^bright red — crimson — saffron — ^yel* 
lowish — greenish — ^bluish — blue. The corona and train were 
bluish — ^bluish white — Mae — green — yellow — rose color — red- 
dish — ^pale red — ^red^ — ^bright red — crimson — scarlet — dazzling 
white. 

6. BrUHmuy. 

In brilliancy this must be ranked in the first class of meteors. 
Its train was not many degrees in length. The path of the me- 
teor of July 20th, 1860, was longer, and its motion more delib- 
erate and stately. Yet this exhibition was, I am convinced, in 
most respects more magnificent than that of its noted prede- 
cessor. 

It did not lecsve the atmosphere — for its path was downward, 
indined more than 10^ to the horizon of the place of ezj^o- 
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sion. It terminated abruptly, and that at a point law down in 
the atmosphere. It is impossible that it should have escaped 
a^ain without a continuance of its visible path, and change of 
direction. 

It must have hem a solid body, — This is inferred ; 1st, from the 
tremendous detonation that followed it ; 2d, from its breaking 
up into several parts before disappearance ; 8d, from visible ex- 
plosions during the flight, during which multitudes of sparks 
were sent off; 4th, from its penetrating the atmosphere qo fiu*; 
5th, from the similarity of the phenomena to those when aero- 
lites are seen to come down. 

Whether any parts of the body came to the ground except aa 
fine dust it is impossible to sa^. Its tremendous velocity seems 
quite sufficient to entirely dissipate any substance. 

I think it probable that only those meteors whose relative ve- 
locities are quite slow furnish aerolites. Those whose relative 
velocities are large are burnt up, or dissipated, before reaching 
the ground. 

II. Meteor of Aug. 6, 1860. 

On the evening of Aug. 6th, 1860, at about 7»> 88« New York 
mean time, a very bright fireball was visible even in the strong 
twilight, from Pittsburg, Pa., to Roxbury, Mass. Its brilliancy 
was compared by several observers to that of Venus, and to 
that of Mars, which was then very bright in the southeast To 
the nearer observers it was very much more brilliant than those 
planets. Near the middle of its course it appeared to distant 
observers to separate into two parts, while those who were nearer 
saw it continually giving off fragments. Had it api)eared later 
in the evening it would perhaps have rivalled in brilliancy the 
displays of July 20th, and Aug. 2d. At Pittsburg and Buffido 
the sun had gone down but 6^ before. No undoubted accounts 
of an audible explosion have been received. 

Mr. Arthur N. Hollister saw the meteor from the roof of a 
house in New Haven (N. lat 41^ 18', W. Ion. 72° 55'). Two 
days afterwards I went with him to the place, and from his de- 
scription of its path determined its places of appearance and 
disapjpearance to be, S. 80° W., alt 6° to 7°, and N. 70° W., 
alt 5 . To obtain the period of flight I requested him to sup- 
pose the meteor to pass again over the same arc of the heav- 
ens, with the same velocity as before, while the interval was noted 
by the watch. I cautioned him against making the motion too 
rapid. Three or four trials gave a result of 8 seconds. Another 

rirson who was with him gave 5 seconds for the interval, but 
or 8 seconds was considered the more probable time of flight 
Mr. Homer G. Newton, the brother of the writer, saw the 
meteor from Sherburne, N. Y. (N. lat 42° 41', W. Ion. 76° SS'V 
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and observed carefully its path with a view to ftiture measure- 
ments. On the evenmgof Aug. 11th I went with him to the 
place of observation, and he described the track of the meteor 
which I recorded by referring it to stars then visible. A few 
days later I measurra with a quadrant and compass the altitudes 
and azimuths as pointed out by him. The first measurements 
gave for the points of appearance and disappearance S. 59° W., 
alt. lli% and N. 84**" W., alt. 9^*^ ; the second gave S. 54i° W., 
alt. 12° to 12i°, and N. 84° W., alt. 9° to 9i°. 

The period of flight, determined as in the New Haven obser- 
vation, was in several distinct trials given always as 6 seconds. 

Washington McClintock, Esq., saw the meteor from Pittsburg, 
Pa. (N. lat. 40° 82', W. Ion. 80° 2'). It passed across an open 
space between trees two or three hundred feet distant. His son, 
then a member of the Senior Class in Yale College, was called, 
but not in time to see it. The apparent path was immediately 
located as accurately as possible with reference to the trees. 
Measurements made some months later gave S. 82 J E., alt lOf °, 
and N. 39° E.. alt lli° for the places of its emergence and dis- 
appearance behind the trees. 

Mr. William Wheeler saw the meteor from Crum Elbow 
Point (N. lat 41° 45', W. Ion. 78° 56'), on the east bank of the 
Hudson river, five miles above Poughkeepsie. When first seen 
it was 6° to 10° above the hori25on, S. 80° W., and it sailed slowly 
northwesterly, inclined. gradually downward, and disappeared 
behind the high hills about N. 70° W. Time of flight, 8 to 10 
seconds. 

All these persons except Mr. McClintock are recent graduates 
of Yale College. I have felt that the four observations were 
worthy of more than ordinary confidence. United with a large 
number of newspaper and other accounts, they indicate that the 
following straight hne is not &r from the true path of the meteor 
both in direction and position : starting from a point 89 miles 
above the earthy nearly over the southern line of Pennsylvania 
(N. lat 89° 85', W. Ion. 76° 45'), and passing N. 80° W. to a 
point 86 miles high, west or northwest of Buf^o. Its length is 
225 to 250 miles, and its least height above the earth 85 miles.^ 

In the 8d column of the following table I give the altitudes at 
which this line would be seen at these four and at other places at 
the azimuths assigned. In the 4th column are corresponding ob- 
served altitudes, obtained from newspapers and other sources. 

• Since this trUde was in type, Mr. R. T. Comstock of Weetfield, N. T. (N. lat 
42^ 17', W. Ion. 79^ 870 "^nnXo^ to me that it passed 80^ N. of the zenith of thai 
place. At it disappeared at BuffiJo towards we setting snn, the place of eztino- 
tion is probably nearer N. lat. 48^, W. loa 80°, than is represented in the chart I 
have not however thought best to change the text. This change of path renders^a 
hyperbolic orbit more probable. 
Aif. Jous. Sci.— Second SsRiBi, Vol. XXXIII, No. 99.— Mat, 1863. 
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When the azimuth has not been mentioned^ I have assomed that 
that of the greatest altitude was meant. 
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The positions of these places are indicated in the following 
chart (fig. 2) by their initial letters. 
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The duration qfJUf^ and the velocity. 

Mr. Wheeler gives eight or ten seconds for the passage of the 
meteor over 180 miles of its course. This gives a velocity of 
about 20™ a second. 

The Sherburne observation gives six seconds for 116 miles, or 
IQm a second. 
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Mr. Hollister rives 7or 8 seconds for 216 mfles, or 29" a second. 

Mr. Pratt of Bingham ton saw the meteor for a course of about 
190 miles. He rose from his seat and walked across the street 
during its flight to avoid losing sight of it behind buildings. 
Eight or ten weeks later be walked over the same space with 
what he considered the same speed, while I noted the interval, 
16 seconda Had this been done immediately after seeing the 
meteor it would have afforded by far the best determination of 
the time of flight But a person under excitement must move 
more quickly than he would weeks afterward sup{)ose. An 
interval of 15 seconds gives a velocity of nearly 18 miles. 

Mr. Crowel who saw it from Sherburne gave 8 seconds as the 
interval of flight. Mr. Arthur G. Newton who saw it from Par* 
ma, N. Y., gave 6 seconds. The same method of obtaining the 
time was employed in both cases as in the New Haven o1> 
servation. In the newspaper notices the following periods were 
assigned : at Eoxbury, Mass., 10 or 15» ; Sharon, Ct, 15« to 20« ; 
New York City, 5«; Perth Ambov, 80* to 45»; Brooklyn 10» to 
15»; Ironton, N. J., 10* to 15»; Morris, N. Y., 12«; Riverdale, 
80«; Mansfield, 70« ; Avoca, 16« ; Evensburg, 8» to 10* ; Dan- 
ville, 40«; Monticello, 80» to 45«; Eochester, 12«. 

I give all of the times assi^ed. But it is evident that the 
longer periods ought to be rejected. Disregarding those of 80 
or more than 80 seconds, the average of tne remainder is 11 
seconds. Assuming that the observers saw the meteor describe 
on the average three fourths of its visible trajectory we have a 
velocity of 16 miles a second. But if we reject also the Sharon 
and Avoca observations, we have a velocity of 19 miles. 

Unless there is a constant error in the method made use of at 
New Haven and Sherburne for ascertaining the interval of flighty 
eighteen miles a second must be considered a tolerable approxi- 
mation to the true geocentric velocity. It is worthy of remark 
that the observers were in very &vcHrable positions for estimating 
the time, the motion across the sky being quite uniform. 

To obtain the heliocentric veloaty it may bo well to allow for 
the effect of the earth's attraction even though the amount of the 
correction is decidedly less than the probable errors of the obser- 
vation, and are perhaps less than the effects of the resistance of 
the atmosphere. The increment of velocity due to the earth's 
attraction is 1b4 and the change of direction nearly 5^. These 
corrections applied to the direction and velocity above given 
would make the velocity 16™'6 a second, towards K. A. 108*" 80', 
Dec. +48^ 46'. The parts of the earth directly under the meteor 
were moving towards R A. ^V 7', Dec. +16'' 16'. The helio- 
centric velocity of the meteor is then 80™*4, towards R. A. 67® 
46', Dec. +88° 25'. 

This of itself indicates a hyperbolic orbit — ^Let us therefore in- 
quire whether any changes are admissible that will make the 
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orbit an ellipse. The path of the meteor cannot be carried 
much to the eastward so as to shorten its length, and thus di- 
minish the yeloeity. Its azimuth may bo changed, several de- 
grees even, without great yiolence to the observations, but this 
will have little effect upon the heliocentric velocity. 

The meteor cannot reasonably be supposed to have ascended 
during the larger part of its course. On the other hand, to 
change it so as to make it describe a descending line would in- 
crease the heliocentric velocity. 

Any change then must be in the duration of the flight If the 
body was moving about the sun in an elliptic orbit, and the line 
given above was its true path, the geocentric velocity could not 
be greater than about 14 miles a second, which would require 
16 or 18 seconds for the whole flight. This would moreover 
make no allowance for the resistance of the atmosphere. Though 
an elliptic orbit is very possible I can hardly think it probable. 

Tale CoU£ge, March, 180% 



Art. XXXm. — On Orthite from Swampscot^ Mass.; by Davtd 
M. Baloh, B.S. 

More than a year since, while examining the rocks at Swamp* 
scot Beach, near the Clifton House, I observed a mineral occur- 
ring in small amorphous masses in (juartz and red feldspar, 
which immediately attracted my attention by its peculiar lustre 
and appearance ; this on examination has proved to be orthite 
almost identical with that from the Korwajr granite. 

The shore at Swampscot and for half a mile or so N.E. towards 
Marbleheadi consists of ledges of rock, against which die sea 
breaks, ranging iSrom sienite to porphyiy, and extending 60 or SO 
feet backwiu*d, and, at the most, from 16 to 20 feet in height, to 
tlie pasture land above; these rocks are very rugged, seamed 
with trap, veins of quartz and red feld^ar; in the latter occur 
good specimens of fibrous epidote, and the mineral furnishing 
Vkte subject for this paper. 

The orthite is founa almost alwa7s imbedded in quartz, but I 
have obtained a few pieces from the feldspar, which forms the 
bulk of the veins; it occurs in black amorphous masses, some- 
times surrounded with a reddish coating of sesquioxyds of iron 
and eerium, when much exposed to the weather or the action of 
the sea; and in very small quantity, for I only obtained a few 
grammes in return for searching the rocks throughout their whole 
extent. I examined this mineral shortly after its discovery, suf- 
ficiently to determine its name aad general composition, and 
more carefully again this winter, and give below an outline of 
the method of analysis, and its results. 
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The orthite of this locality appears always to occur massive, at 
least no specimens that I have found show any signs of crystal fitces. 

Sp. gr. at 18"^ C. 8*69 — 8'71. Lustre, resinous and in some 
eases nearly vitreous. Color, jet black, and streak gray. Heated 
in thin sphnters before the blowpipe, fases slowly to a black blis* 
tered dass; dissolves readily in borax and gives a globule, red 
when not, but yellow after cooling ; with soda gives a slight man- 
ganese reaction ; in its natural state is very easH v decomposed by 
ehlorhydric acid, but after ignition is not sheeted by it in the least. 

A small portion being reduced to powder, dried at 110^ C, 
and then ignited, lost 1*49 per cent of combined water. 

The preliminary analysis was performed on '446 grms. ; firom 
ii I ascertained the composition of the mineral, but was unable 
to determine accurately the amount of those substances present 
in small quantity. My method of analysis was that given by 
W6hler,* m which cenum, yttria, Ac., are separated from iron 
and alumina by moist carbonate of baryta. The following re* 
suits were obtamed : 

Silka, SS-eS 

AlnmiM, I ^ ^ \ , j^,, 

Ferri<H)xyd,C ^^^ 

Cwric-oxjd, Ac .... J4«74 

lime, -..-.- 8-05 

Magnesia and soda were also present. 

The eerie oxyd, &c., weighing about a decigramme, was exam- 
ined for yttria, and abundant traces of it found ; also inconsider- 
able traces of manganese. 

The succeecUng analyses undertaken principally to ascertain 
the amount of yttria present, were conauctea as follows : A 
quantity of the levigated mineral, dried at 110** C, was decom- 
posed in a porcelain dish by chlorhj7dric acid, (sufficient nitric 
acid bein^ added during the operation to peroxydize the iron) 
and the silicic acid separated as usual: the filtrate from the 
silica was then supersaturated with ammonia by which oxyds of 
iron, aluminum, cerium and jttrium were thrown down, the 
magnesia l^ing held in solution by the chlorid of ammonium 
formed b^ the excess of ehlorhydric acid nresent in the liquid ; 
this precipitate, which I will designate oy a, was completely 
washed by decantation and then on a filter, and the washings, 
evaporated to a small bulk, were mixed with the filtrate; from 
this the lime was thrown down by oxalate of ammonia, and 
weighed first as carbonate and then as sulphate ; in the filtrate 
from the lime ma^esia was precipitated by phosphate of soda, 
as I did not intend to determine the amount of soda or potassa 
which may have been present; manganese was also present in 
such small tracess that it was disregarded. 

In order to separate the ceric-oxyd and yttria fix>m sesquioxyd 

* Pnetiidie Ueboigeo in der cbemitchen Analyte, Odttiogea^ IMS, t. Ill 
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of iron and alumina in precipitate a, I digested it^ wUle still 
moist in aqueous oxalic acid ; the separation was perfect^ and the 
insoluble oxalates obtained were free from iron ; ailer standing 24 
hours, these were well washed, dried, ignited and weighed as 
oeric-oxyd and jrttria. The sesquioxyd of iron and the alumina, 
contained as acid oxalates in the filtrate and washings of the 
above, were now separated, in the first case as usual, by po« 
tassa; in the second analysis by evaporating to dryness, igniting 
to destroy oxalic acid and expel ammoniac^ salts, peroxydizing 
any reduced iron by nitric acid, and weighing the mixture of 
ALOj+FcjO, as a control to the first analysis. 

These analyses were performed exactly alike, with the ex- 
ception given above, the first on *782 grms., and the second on 
1*032 grms. of substance. 

To separate yttrium and cerium oxvds, I employed the follow- 
ing process ^ven in Bose's Handbuch der analytischen Ohemie, 
Braunschweig, 1851, Bd. 2, s. 72. The ceric-oxyd, &c., from 
both analyses, weighing nearly five decigrammes, was fosed with 
bisulphate of potassa, tne mass digested with a warm solution of 
sulphate of potassa sufficiently concentrated to deposit crystals 
on cooling, and the insoluble sulphate of potassa and cerium 
entirelv washed out with this solution ; yttna was thrown down 
fi*om the decanted liquid and filtrate by excess of potassay and 
weighed as such ; it contained a little manganese. 

The following results were obtained by uiese analyses: 

sniciH 

Alumina, 
Ferrom oxjd, 
Ceroas ozjd, - 
YttrU, - 
Lime, - 
Ma^esia,. 

(and«teniiined) 
1-49 1*49 

97-71 99-40 

In orthite and allanite about half the iron is usually in the 
state of sesquioxyd ; in analysis A, all the iron is calculated as 
protoxyd which occasions the apparent loss; an attempt was 
made to determine the amount of protoxyd present, by the chlo- 
rid of gold and sodium process,* but it was unsuccessful, and 
could not be repeated for want of material. 

These analyses and the physical properties of the mineral, 
prove it to be orthite, very closely resembling that from Hitteroe, 
iforway.f 

It is interesting to remark that this is the first instance of the 
occurrence of yttria in New England, if we ex cept the single 
specimen of yttrocerite, found sometime since in Worcester (^., 

• BMe't Haadbndi, Bd. 11, 1. 129. f Dana's Hineralogj, 1854, p. 210. 
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A new metal in Native Platinum from Oregon. 861 

Mass., the locality of which is unknown. As our roclrjr New 
England ledges are more extensively examined or quarried, we 
have reason to hope that they may yield some of the other rare 
mineral^ of the Scandinavian granites. 

Salem, Feb. «ih, 1862. 



Abt. XXXTY. — A neiv Metal in the Native Plaiifium of Sogue 
River f Oregon ; by C. F. Chandler, Professor of Chemistry 
at Union College. 

In examining native platinum from the above locality, more 
than a year ago, I became convinced of the probable existence 
of a hitnerto unobserved metal. I have deferred publishing my 
observations, hoping to obtain material for a more complete ex- 
amination ; in this I have thus far been disappointed. 

The quantity of platinum examined amounted to only a few 
grammes. It was digested with hydrochloric acid to remove 
impurities, and the solution thus obtained was subjected to tlie 
orainary routine of qualitative analysis. 

A brown precipitate was produced by hydrosulphnric acid, 
which dissolved readily in hydrochloric acid on the addition of 
a crystal of chlorate of potassa. In this solution metallic zinc 
produced a precipitate which resembled metallic tin, obtained 
under similar circumstances. This precipitate dissolved readily 
in hydrochloric acid on the application of heat, but the solution 
thus obtained had no effect on a solution of protochlorid of mer- 
cury (HgCl), and on cooling deposited a small quantity of minute 
crystals. To guard against error these experiments were repeated 
two or three times on small portions of the original solution, 
always with the same result. 

The chlorid of this metal differs therefore from the protochlo- 
rid of tin, in not reducing protochlorid of mercury to calomel, 
and in being but slightly soluble in the cold. 

On mentioning my observations to a friend, I was referred to 
Dr. F. A. Gtenth's announcement of a new metal, made in 1862,* 
of which I was not previously aware. 

The metal observed by Dr. Genth occurred among grains of 
platinum from California. It was malleable; it fused readily on 
charcoal before the blowpipe, becoming covered with a ooatinp^ 
of black oxyd ; it dissolvea in borax to a colorless bead, which 
became opalescent on cooling; it was dissolved by hot hydro- 
chloric acid and by nitric acid ; and its solution gave a brown 
precipitate with hydrosulphuric acid. It seems quite probable 
therefore, that the metal which I have observed in the Bogue 
Kiver platinum, is identical with that observed by Dr. Genth. 

Scheoectadj, March 6, 1862. 

* ProoeediDgt of the Fhilad. Acad. Nat Sci., Dec 1852. and ibis Jooroal, [2], 
TV. 14S. 
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$62 A. Winchell on the Rocks of Michigan, 

Abt. XXXV. — Notice of the Bocks lying between the Oarbonifirom 
Limestone of the Lower Peninsula ofMuMgan and the limestones 
of the HdmtUon Group: wUh descriptions of some Osphalopods 
supposed to be new to science; by Alkyandkb WiNOHSLL, SUtte 
Geologist of Michigan. 

Throughout the oonnties of Hillsdale and Calhoun^ and the 
southern half of Jackson county, in the Lower Peninsula of 
Michigan, occur frequent outcrops of a fine. £riable ferruginous 
sandstone whose stratigraphical position in tnis part of the state, 
is not more than forty or fifty feet below the Carboniferous lime* 
stone. The whole thickness of the series is less than 800 feet 
The upper portion of this succession of sandstone strata is more 
grayish than the lower, more firmly cemented, and more homo- 
geneous; and it has thus &r proved remarkably destitute of or- 
ganic remains. The lower portion of the series, which is sepa- 
rated from the upper by fifteen feet or more of shale, is of a 
dingy-reddish or yeilowisn color, with a yery conspicuous amount 
of ferru^nous matter, often disposed in bands conformable with 
the lammation of the rock, or producing a rude concretionary 
structure, and not unfrequently solid nodules and bands of iron- 
stone. At Battle Creek in CJalhoun county, these strata, when 
not weathered, are of a bluish color, and firmly cemented by an 
abundance of calcareous matter. At Hillsdale and Jonesyille 
in Hillsdale county, these sandstones are thicker-bedded, more 
fine and homogeneous, and incline more to an oliye color. The 
lowest strata here are bluish, shaly and highly micaceous. The 
most instructive exposures of this part of the sandstone series 
occur at Hillsdale, Moscow and Jonesville in Hillsdale county, 
and at Marshall, Ceresco and Battle Creek in Calhoun county. 
At most of these localities, especially those in Calhoun coun^, 
the sandstone is well stocked with fossil remains belonging to the 
genera Qoniatites^ Nautilus^ Orthoceras^ BeUerophon, NuculOj Solen^ 
MyoUna^ Chonetes, &c. These lower fossiliferous sandstones have 
been designated the '' Marshall Oroun,'^ and the upper, unfossil- 
iferous b^ the '^ Napoleon Group,^ though it wiU appear ob- 
vious there are no very conclusive reasons for separating the 
two groups. 

From tnis part of the state, the outcrops of these two croups 
are believed to trend northeast and northwest in curved belts 
toward Ft auz Barques and the mouth of Grand river. To- 
ward the northwest, the next actual exposure known is in the 
township of Holland, Ottawa county, and west of there to the 
vicinity of Lake Michigan ; though tne intervening space a£Ebrds 
numerous loose fragments of the formation. The Napoleon 
sandstone is seen again near Grandville in Kent county, and 
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the Marshall sandstone near the center of Ottawa county. To- 
ward the northeast, the next actual exposure occurs near the 
sources of the Cass river in Sanilac county, whence the sand-' 
stones are traceable to the shore of Lake Huron, which they 
occupy from the mouth of Pigeon river to Pt. aux Barques. 

The fine-ffrained sandstones of the southern part of the state 
are overlaid by the saliferous and gy})siferous clays of the 
'' Michigan Salt Group," attaining a thickness of 184 feet at 
Chrand Kapids and Saginaw, but in Jackson county attenuated 
to less than 60 feet They are underlaid in Branch, Calhouni 
St. Joseph and Yan Buren counties^ hj a considerable thickness 
of argillaceous strata sometimes plastic and abounding in Kid- 
ney iron ore, sometimes shaly, and sometimes blackened with 
bituminouH matter. They contain very few fossils. 

In the vicinity of Pt aux Barques, the typical Marshall sand* 
stone is separated by two feet of conglomerate from the bluish, 
fine-grained, homogeneous gritstone, firom which have been 
manufactured the fianous Huron grindstones. These are suc- 
ceeded downwards bv a great thickness of dark, fissile, some- 
what bituminous shales, with intercalated flagstones, striking 
nearly southward in lines parallel with the lake shore in Huron 
and Sanilac counties, and occupying, as is believed, a large por- 
tion of tne bed of the lake between Saginaw Bay and rort 
Huron. At a lower level occur the black bituminous shalte of 
Kettle Pt on the Canadian shore, and Sulphur island and Squaw 
Pt at the head of Thunder Bay on the Michigan shore. At 
the latter localities, these are succeeded bv the fc^iferous lime- 
stones of the Hamilton group. The black shales are seen again 
near the mouth of Grand Traverse Bay, covered by a few feet 
of green shale, and underlaid as before by the Hamilton lime- 
stones. No rocks of the age of the Hamilton Group have been 
recognized as yet, in the southern part of the state. 

The following is a synoptical view of the strata embraced in 
the foregoing sketch ; aggregate thickness over 800 feet 

Carboniferoiit limestone, ••.... •..«.• 66 feet 

Michigan Sail Group, 184 " 

Napoteon Group, 123 ** 

id) Sbalj micaceoat sandstone, 15 " 
c) Napoleon sandstone, — ^highly saliferous in many 

localiU'^ 78 " 

aSbalj, micaceous sandstone, ..«...« « 15 " 

Claj and shale, more than • 15 ^ 

I Group, 173 « 

(d) Reddish, yellowish and greenish sandstones,. • 147 ^ 

{e\ Shalj, micaceous sandstone, . . « 10 ** 

{o\ Conglomerate, 2 ^ 

(a) Fine, bluish gritstones, 14 ** 

Am, Jovm. Soi.^8aooiri> Saanui, Vol. XXXIU, No. 09.— Mat, 1808. 
45 
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Huron Group, 210 feet. 

(c) Shales, limestODes and flagstonee, 180 ^ 

ib) Green ahale, 10 " 

{a) Black bituminons sbaiea, 20 ** 

Hamilton Group, 65 ^ 

The reexamination of the ferruginoas sandstones and under- 
lying shales, which have been made within the last two or three 
years, have tended to confirm the opinion long entertained that 
thej are the equivalents of certain formations in other north- 
western states whose true geological horizon has not yet been 
settled by the general consent of American geologists. The in- 
terest which attaches to any definite information bearing upon 
the controverted question of the exact age and equivalents of 
these rocks, would seem to justify the attempt to make known 
the &cis in my possession. I accordingly submit the following 
notice of some cnaracteristic fossils occurring in the rocks under 
consideration : 

Ducriptions of Cephalopods from the Marshall and Huron Gfroups of 

Michigan, 

Obthoobras IimiANsirsx. 

0. Indtanensts Hall, 18th Rep. K Y. Regents, p. 107. 

Septate portion of shell more than 8*76 inches* in length; 
inclination of sides forming an apical angle which varies in dif* 
ferent specimens from 6° to 11 ; transverse section circular; 
septa at right angles with the central siphon ; ratio of depth of 
chamber to its diameter, in different specimens 2*0, 2'61^ 2*71 
and 8*46 ; ratio of concavity of septum to its diameter 2*81 ; 
ratio of diameter of siphon to diameter of shell 5*67. No sur- 
face markings discemable on the cast. 

Localities. The most abundant Orihoceras in the Marshall 
sandstone. I have specimens from Marshall, Calhoun countv, 
Holland, Ottawa county, Moscow and various other points m 
Hillsdade county, and from Hard Wood Pt. (one mile S.W. of 
Pt. au Pain Sucre) on the shore of Saginaw Bay in Huron county. 

The specimens from Michigan exhibit all the characters pub- 
lished, of 0. Indianensis Hall, except the apertural constriction, 
with reference to which I have not been enabled to makeany 
observations. The casts of this species cannot be distinguished 
from those of 0, ctnctum Sowerby, as defined by de Koninck 
("Animaux Fossiles," p. 518, pi. xliii, fig. 6; xliv, 5; xlviii, 8). 
It is equally undistinguishable from 0. Goldfussanum de Kon. 
(op. cit, 510 ; pL xliii, 8, 4), except that the septa of this spe- 
cies are separated by only about one-eighth of their diameter. 

* The measoremtDta in the foUowiog deeeriptions are all men in inches. Where 
a measaremeDt U followed by a number in parentheees, the latter is the relative di- 
mension, the greatest measure giTsn in the description being assumed as 100. 
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Orthoosrab bobustum, n. sp. 

A septate fragment of this species has such a cnrrattire that 
the individual must have been 8*4 in diameter. Amongst other 
fragments of the last chamber of the shell, one is so large as to 
imply a diameter of 4-6. The septa appear to be transverse, 
separated from each other *81, where the diameter is 8*4, giving 
a ratio of 11. In another specimen this ratio is *16 : '98=6*64. 
No surface markings are inaicated upon the casts. Siphon not 
seen. 

LoccUities. Marshall, Moscow and Hanover in Jackson countj. 

This species has the size and general appearance of 0. gigan- 
teum Sow. (de Kon., op. cit, 610, pi. xliv, 2 ; xlv, 8 ; xlvi, a, b ; 
xlvii, 1), but differs, as far as observed, in having the septa sep- 
arated bv one-sixth to one-eleventh of their diameter, instead of 
one-thircL It differs from 0. crassum F. Eom. (Sandberger, 
" Versteinerungen," p. 164, Taf. xix, fig. 1) by a much greater 
approximation of septa; and this reason, as well as its very 
great size, has induced me to separate it from 0. Indianense. 

OrTHOCSRAS VnTATUM.? 

Sandberger (Verstein., 165 ; Ta£ xz, 9). 

Shell very gradually tapering; transverse section circular; 
ratio of the depth of the chambers to their diameter '09 : '22= 
2*66 ; ratio of concavity of septa to their diameter -OT : •22=8*14. 
Siphon apparently slightly excentric. Surface (of cast) marked 
by delicate encircling bands, separated by rather sharp, fine 
grooves; four of these bands correspond to each chamber. 
There are also very feeble indications of strise covering the bands. 

Locality. In the Marshall sandstone at Battle Creek or Holland. 

The single specimen in my possession differs from Sandberger's 
description onfjr in the words "taeniis transversalibus^auZfo o6- 
liquis. It differs from 0. hicingulatum Sandberger (Verstein., 
162, Taf. xvii, 8) in the transverse direction of the rings, and 
the perfectly circular section. 

Ortboobras arcuatsllum. ? 
Sandb. (Verstein, 166 ; Taf. xix, 2). 

Shell tapering to an angle of 12^ ; nearly smooth externally, 
with faint, encircling, unequal, irregularly sinuous stri» ; section 
circular; septa transverse, with a convexity equal to one-sixth 
or one-seventh their diameter; siphon central, (r) 

Locality. In the Marshall sandstone at Marshall. 

The general characters of this shell present a good agreement 
with the species to which I have doubtfully referred it; but it 
is easy to point out differences. Our shell has a much less rapid 
taper, and the encircling striae are much finer, more unequal, 
and not regularly reflexed on the anterior and poeteriOT sides ; 
moreover, no observations have yet been made on the depth of 
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the chamben^ while the position of the siphon admits of some 
doubt 

ObTHOCBRAS OOOmiHTALB, II. tp. 

Septate portion of shell more than 8^ inches in length ; greatest 
apical angle 8^ to 12^ ; transverse section an ellipse whose minor 
axis is to the major as -87 : •48= 1*8; septa nearly transverse 
with a concavity equal to about one-fifth the greater diameter; 
interseptal space about one-fourth the same diameter. Siphon 
situated on the minor axis about midway between the center 
and periphery, constricted where it passes through the septa, 
about *06 in diameter in the chamber and '04 in the constriction. 

Localities. In the Marshall sandstone at Marshall and Moscow. 

This species differs from 0, Muensterianum de Kon. (An. Foss., 
pi. xlviii, 1, 6), by its nearly transverse instead of very oblique 
septa. 

Obthocbras Barquiaitum, n. sp. 

Sentate portion of shell more than 4J inches lon^; greater 
apical angle (L e., the one formed by the sides whicn are not 
compressed) about 10^; transverse "section an ellipse whose 
minor axis is to the greater as *85 : *60=1*48 ; septa somewhat 
oblique, making an angle of 8^ or 10^ with a transverse plane, 
most elevated near one extremity of the longer diameter ; 
amount of concavity and position of siphon unknown ; distance 
between the septa about one-fifth the greater axis at the same 
place. No sunace markings evident &om an examination of 



Locality . Near the light house at Pt aux Barques in a hard 
bluish sandstone embraced in the shales of the Huron Group. 
(See Huron Group, (c.) of the preceding table.) 

This species may possibly prove identical with the preceding, 
but its apical angle is somewhat less, its septa more oblique, its 
section more excentric, and its geological position considerably 
lower. 

Orthoceras Mabshallbnsb, n. sp. 

Septate portion of shell more than 5*75 inches long; greater 
apical angle 6^ ; transverse section an ellipse whose axes are to 
each other as '86: •61=1-69; ratio of interseptum to greater 
axis '26 : •45=1*8; septa very concave, the concavity equaling 
•17 ; siphon on the minor axis, a little excentric. The cast gives 
no evidence of surface markings. 

Locality. In the Marshall sandstone at Marshall. 

This species is readily distinguished from its allies and asso- 
ciates by the great distance of the septa fix)m e&ch other, and 
the very gradual taper of the shelL 

Orthoceras cLnrooAiixRAnTic, n. sp. 
The only specimen of this quite distinct form is only 1^ inches 
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in length, partijr septate. It is a fragment of a shell about 8*8 
inches long, having a major apical angle of 11^. The section is 
elliptical, with the minor axis to the major as '24: '46==1'88. 
The first two septa are '08 apart, and the ratio of this interval 
to the larger diameter at the same point is 6*26. The septa are 
deeply concave, oblique, and slightly sinuons, having one side 
•12 in advance of the other. The greater diameter of the speci- 
men is *7 at one end and *45 at the other. 

Locality. In the Marshall sandstone at Hard Wood Ft one 
mile S. W . of Pt au Pain Sucre (called also Plat Eock Pt) on 
the shore of Saginaw Bay. 

ObTHOCSRAS BSncnLATCM.f 

Phillips (Geology of Yorkshire, vol. ii, p. 288 ; pi. xxi, fig. 11). 

The brief description given of this Carboniferous species does 
not disagree with tne Michigan specimen in my possession. The 
figure agrees equally well. The figment in question is 1\ 
inches long, and shows only the exterior markings. Judging 
from the curvature of the specimen, it had a diameter of -89 in 
the constriction between two rings, which are '82 apart The 
surface is marked by longitudinal and transverse striae ; the 
former are fine, raisea, equidistant, 18 or 14 beingj embraced in 
the Qpace of one-tenth of an inch ; the latter consist of two sets 
— ^first, a set of irregular inequidistant, impressed striae of which 
Z — 6 occur in the space of one-tenth of an inch ; secondly, a set 
of fine, regular, equidistant, filiform striae, of which alJout 82 
occur in the space of one-tenth of an inch. The latter give a 
finely monilifbrm appearance to the longitudinal striae, but they 
are most distinctly seen after the exterior of the shell has been 
removed. Characters of the siphon and septa unknown. 

Locality. In the Marshall sandstone at Marshall. 

Orthoceras sp.f 

The only specimen seen of this species is a mere impression 
of the exterior, about an inch in length. It is made by a shell, 
apparently, with a circular section, and ornamented by a series 
of rounded rings, separated from each other by a concave de- 
pression about twice the width of the ring. The whole surface 
IS further marked by distinct longitudinal striae, about one one- 
hundredth of an inch wide. These seem to increase by inter- 
polation of other striae, which begin to make their appearance 
when the first ones are one and one-fourth hundredths of an inch 
wide, and look like a finer set of striae alternating with the 
coarser. The diameter of the specimen, supposing the section 
circular, was about -84 in the grooves between the rings, and 
the elevation of the rings is *03. The distances of four succes- 
sive rings, from center to center, are '15, '18, '21 and '21. 

Local^. Marshall. 
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This impression agrees in form, dimensions and distance of 
rings with 0. dactylwphorum de Kon. (An. Foss., pi. xvii, 2). 
But this species is described as haying circular strise without any 
longitudinal ones. It differs from 0.* tenuilineatum Sandberger 
(Verstein., Taf. xix, 7) by the greater approximation of the rings, 
and much more closely striated surface. This species, however, 
from the "Orthocerasschiefer" of Wissenbach, seems at least to 
be a close analogue. Our fossil is perhaps identical with 0. ari'' 
nukUum of Hisinger, but I have no access to a description of 
that species. 

Nautilus (Trbmatodibcus) PLANmoasALis, n. sp. 
(non i\r. platUdanatui Portlock.) 

Shell small, closely coiled, but the whorls not impressed ; sec- 
tion angular, transverse diameter greater than the dorso-ventraL 
Dorsum perfectly flat and quite broad, marked by a strong longi- 
tudinal groove near each lateral boundary. From the doreal area 
the surface bends abruptly down the dorso-lateral area, making 
with the dorsum a slightly rounded angle of 125**. The dorso- 
lateral area is half the width of the dorsum and is slightly con- 
cave. From the dorso-lateral area the surface bends regularly 
toward the umbilicus, but with an increasing radius of curva- 
ture. The umbilico-lateral area is marked by strongly raised, 
sharp, longitudinal strias, which, under a lens, are seen to be 
decussated by fine, raised, transverse striae, less rigidly direct 
than the former ones, more strongly marked where crossing the 
longitudinal striae, and giving them a kind of moniliform ap- 
pearance. Indications of longitudinal striae exist over the whole 
surface, but the /state of the specimen is unfavorable for their 
exhibition. The septa present a shallow, posterior sinuation in 
the middle of the dorsum, a similar anterior sinus on the dorso- 
lateral angle, and a slight posterior sinus on the lower portion 
of the dorso-lateral area. 

Diameter of whorl *76 (100) ; greatest transverse diameter of 
section '43 (57) ; dorsoventral diameter of section -25 (83) ; 

Eeatest width of dorsum -22 (29); ^eatest width of dorso- 
teral area -19 (25); distance of longitudinal striae -012 (1*6), 
giving 8 to one-tenth of an inch ; distance of transverse striae 
•008 (1*0), giving 13 to one-tenth of an inch ; greatest distance 
between the furrows on the dorsum 18 (23) ; greatest distance 
between septa, measured on the dorsum *14 (18). 

Locality. Marshall. 

The best specimen of this species in my possession is a frag- 
ment showing about half of one whorl from the septate portion 
of the shell. The species belongs to the aroxxD of angulated, 
widely umbilicated Nautili for which Messrs. Meek and Worthen 
have proposed the distinct subgeneric designation Trtmatodiscus 
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(Proo. Acad. Nat Sci. Phil., June, 1861, p. 147 ; and this Jour., 
[2], xxxii, 174). N. planidorsalis bears an extremely close re- 
lationship to N, digoniASj Meek and Worthen, &om the Bockford 
"Goniatite bed" in Indiana (Proc. Acad. Nat. Sci. Phil., Oct, 
1860, p. 470). It differs, however, by having a very distinct 
longitudinal groove along each lateral boundary of the dorsal 
area, and extending apparently the whole length of the shell, 
while N, digonus " is marked by two very obscure lateral depres- 
sions near the aperture." N, digonus also is '^ rounded regularly 
into the umbilicus," firom the angle which bounds the dorsad 
area, while in N. planidorsalis^ the "regularly rounded" area is 
separated from the dorsum by a dorso-lateral area which is con* 
cave. 

Nautilus (Trematodiscus) trioohus, n. sp. 

Shell of moderate size, rapidly enlarging, marked longitudi- 
nally by three prominent, oDtuse angulations — one dorsal and 
two dorso-lateral. The dorsal ridge is broadly convex, but the 
nature of the specimen does not permit me to ascertain whether 
or not the center is marked by a narrow groove. The dorso- 
lateral ridge is also regularly curved, and a small concave fur- 
row separates it from the dorsal one. The slope from the dorsal 
to the dorso-lateral ridge makes an angle of about 65^ with the 
dorso-ventral diameter. A broad, shiillow lateral furrow suc- 
ceeds the dorso-lateral ridge, and this is followed by a regular 
convexity descending into the umbilical cavity. The transverse 
diameter through this convexity is scarcely greater than that 
through the dorso-lateral ridges. The surface (of the cast) is 
smooth. The septa are rather deeply sinuous — a strong sinus 
turned backwards, occupying the dorsum, and a deep broad 
sinus, the side, these two being separated by an abrupt saddle 
whose apex rests upon the dorso-lateral keel. 

Measurements^ of a fragment forming less than half a volution, 
wholly septate. Dorso-ventral diameter '45 ; transverse diame- 
ter al)out *64 ; distance from dorsal to dorso-lateral ridge 18 ; 
depth of dorsal sinus *07 ; of lateral sinus 14 ; inteiseptal dis- 
tance on the dorsum 17. 

Locality, Marshall. 

Nautilus (Trematodiscus) striatulus, n. Bp. 

Shell small, rapidly enlarging, whorls not impressed, flattened 
on the dorsum on each side of the peripheral line, and thence 
rounded regularly into the umbilical expanse; transverse sec- 
tion somewhat elliptic, with the major axis corresponding to the 
transverse diameter of the shell. Septa slightlv sinuous, one 
broad shallow sinus extending across the side and another across 
the dorsum. Sur&ce finely and ele^ntly fluted longitudinally. 

The largest fragment of this species is about half a volutioii, 
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wholly septate, and about 118 (100) across; dorso-ventral di- 
ameter at larger end '41 (84) ; at smaller end -34 (29) ; trans- 
verse diameter at smaller end '88 (82) ; interseptal spacse on the 
dorsum -16 (14); distance of strias -025, giving 4 in one-tenth 
of an inch. 

Locality. Marshall. 

The above species agrees with Hall's brief description of Oy- 
roceras gracile (13th Rep. N.Y. Reg., p. 105), except in the abrupt 
undulation of the septa upon the dorsum. Though the position 
of the siphon is not satisfactorily ascertained, there are some in- 
dications that it is ezcentric though not marginal The striateljr 
fluted surface recalls some species of Gh/roceras figured by ae 
Koninck. 

Nautilus (Trematodisous) Meekiakus, q. tp. 

Shell small, rapidly enlarging, whorls not impressed, flattened 
across the dorsum, and even slightly concave along the periphe- 
ral belt; sides obtusely angulated by the flattening of the dor- 
simi, the slope from the lateral angle being a regular curve into 
the umbilicus. Transverse section, in consequence of the dorsal 
furrow, somewhat cordate. Surface below the lateral angle, dis- 
tinctly striate ; above it, very obscurely so. Septa forming a 
very shallow sinus just below the lateral angle, and another, 
considerably deeper, across the dorsum. 

Diameter of wnorl (wholly septate) 1'25 (100) ; dorso-ventral 
diameter -40 (82); transverse diameter '40 (32); interseptal 
space on the dorsum '18 (14) ; depth of lateral sinus -04 (8) ; of 
diorsal sinus -07 (6) ; distance of stri» '04, giving two and a half 
in one-tenth of an inch. 

Locality, Marshall. 

The present species is closely related to the foregoing, but 
differs by a more depressed dorsum and coarser striation. 

Nautilus (Trematodisous) discoidalis, n. sp. 

Shell of moderate size, flattened dorsally and laterallv; lateral 
surface but slightly convex, its width nearly equal to the height 
of the shell ; umbilical slope regularly curved, making an an^le 
of about 120^ with the side. Dorsum making a right angle with 
the side, but the character of the peripheral belt has not been 
seen. Cast longitudinally striated or grooved, indistinctly so on 
the sides, while a raised line gives prominence to the dorso-Iate- 
ral angle. Septa forming a broad moderately deep sinus, which 
extends across the entire lateral surface ; another one exists upon 
the dorsum. 

A completed volution, wholly septate, measures 1*6 (100); 
dorso-ventral diameter '56 (85) ; transverse diameter unknown, 
but the umbilical slope on one side is '22 (14) ; lateral surface 
-88 (24); distance of striad on the lunbilioal slope -028 (2), 
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which gives 9^ to one^tenth of an inch: depth of lateral sinntf 
•08 (5). 
JjDcaliUes. Marahall and Battle Creek. 

Nautilus subsuloatub (?) 
Phillips (Geol. Yorks., ii, 233, pi. xvii, 18, 25). 

The general outline of the transverse section is hexagonal, 
with well rounded angles. The sides are nearly plane, and par- 
allel with the dottjo-ventral diameter, and in the ventro-lateral 
region slope abruptly into the umbilical cavity, making an angle 
with the side, of about 65**. The lateral surface joins the doraal 
at an angle varying from 74° to nearly 90**. At a little less 
^apparently) than half the transverse aiameter of the cast, die 
aoisum shows a small rectangular carina, similar to the one rep- 
resented by de£oninck in pi. xlix, fig. 46. The nature of the 
surface between this carina and the corresponding one on the 
opposite side of the peripheral line, has not been ascertained. 
The septa make a broad sinus coextensive with the lateral sur- 
&ce, and curve backwards again upon the dorsum. The angle 
of intersection with the sides 8ht>ws that they are deeply con- 
cave. The inner whorl is somewhat impressed into the outer. 
External sur&ce of cast is &int1y marked by raised striaB cross- 
ing in lines parallel with the septa; and on the umbilical slope 
are seen traces of coarser longitudinal striae. 

Greatest dorso-ventral dimension '8 ; width of lateral sur&ce 
*6 ; width of dorsal surface to carina '27 ; width of ventral sur- 
face to impression of next inner whorl '88 ; interseptal space on 
the dorso-lateral angle '88 ; distance of transverse striae '02, giv- 
ing 6 in one-tenth of an inch ; distance of longitudinal strisd *04| 
giving 2^ in one-tenth of an inch. A fragment of a larger 
specimen (wholly septate) must have belonged to an individual 
more than 4 incnes across the outer whorl. In this, the ktend 
surface is *8, and the umbilical slope *47. 

Locality. Marshall. 

The transverse section of these forms is much less sharply 
angular than is shown by the figures of European authors, and 
the stri» seem to be coarser. 

Nauklus inosntiob, d. sp. 

Shell verv large; whorls not impressed; transverse section 
an ellipse whose larger diameter corresponds to the height of the 
shell, the sides in some specimens being somewhat flattened. 
Surface (of cast) smooth ; septa bent abruptly forward at their 
junction with the shell so sus to meet it at an acute angle, slightly 
sinuous, — a broad shallow sinus occupying the superior lateral 
portion of the surfitce ; dorsum not seen. 

One fragment in my possession S^ inches long, one-half sep- 
▲m. Joub. Sci.-«B0Ojn> Snuss, Vol. XXXUI, No. W.— Mat, 186^ 
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tate, must have belonged to a specimen more than 7 inches acrofls 
the outer whorl. The dorso-veutral diameter at the last septum 
is about 1^ inches ; last interseptal space '42 near the dorsum ; 
depth of lateral sinus not more than *10. Another specimen, 
wholly septate, supposed to belong to this species, though more 
rapidly curved, is 1'85 from the dorsal to the ventral side. 

Locality, Marshall. 

This species most nearly resembles the preceding, but differs 
in the absence of an an^ar section and the two sets of stri». 
Among foreign species it recalls K ingena Martin, but the sec- 
tion is less circuit and the septa are more sinuous. 

Otrtoosras tissklatum f 
deKoD. (An. Foss., p. 529; pi. zlfiii, 5). 

A mere inipression, undistin^uishable from the above, seems 
to possess sufficient interest to deserve mention. It is one inch 
long and four-tenths broad, and could not have been nuule by 
any body which has heretoiore come under my observation from 
the Marshall sandstone. 

GONIATITES MaBSHALLEKSIS, B. Sp. 

Shell rather long, consisting of at least four whorls, the inner 
moderately impressed into the outer; transverse section varying 
from an eUipse of small excentricity to an oblong figure ; surface 
smooth. Aperture and outer chamber not seen. Septa close, 
the lobes almost reaching the next posterior saddles. Dorsal 
lobe twice as long as its greatest width, davate, with a long cus- 
pidate acumination, at the extremity of which can sometimes bo 
seen the outline of the minute siphon ; first and second lateral 
lobes similar to the dorsal in form, but successively a little 
smaller and not acuminate; accessory lobe obtuse, half the size 
of the second lateral ; ventral lobe i)rofound. Dorsal and late- 
ral saddles of form similar to the principal lobes, but r^pilarly 
rounded at the extremity ; first accessory saddle, half the size, 
the second, imperfectly developed. 

Diameter of largest specimen seen 1*76 (100) ; major axis of 
transverse section -59 (84) ; minor axis 47 (27) ; length of dor- 
Bol lobe "26 (15), of wnich the cusp is about '07 (4; ; greatest 
breadth -12 (7). Diameter of siphon -015 (0-9). 

LoeaJities. The most abundant Goniatite in the feebly ce- 
mented, ferruginous sandstone at Marshall Found also in a 
similar rock at Moscow, and numerous other localities in Hills- 
dale and Jackson counties. It occurs in the hard bluish calca- 
reous sandstone at Battle Oreek and in the hard purple sandstone 
at Hard Wood Ft, Saginaw Bay. 

This Goniatite belongs to the group which embraces Q. Hem- 
lowi Sow., &. serpentinusj cycbhbus and mixolobus of Fhillips, 
but after carefrd study it seems sufficiently distinct firom all Its 
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closest Eorc^iean analcmie is 6^. mixcllobus PhU., from the Monnp 
tain limestone of the Me of Wight and the '^Posidonomyen*. 
schiefer" of Wiesbaden. Its nearest American analogue seems 
to be fl^. Lyoiu Meek and Worthen (Proa Acad. Nat Sd. Phil., 
Oct, 1860), with which Prof. Hall's (7. H^ is identical (see 
18th Eep. Kegents N. Y., p. 102). The Michigan species, how 
ever, diners from the BocKford one in the addition of an acces- 
sory lobe and saddle, and in the dorsal lobe being broader and 
relatively longer. It is also somewhat more involute. 

(^ONIATITBS Hou0irroKi, n. sp. 

Shell moderately long, whorls but slightly impressed, almost 
evolute ; transverse section elongate-ovd, abruptly rounded at 
the dorsal and ventral extremities, and nearly nat on the sides. 
Surface of shell apparently smooth. Septa rather remote. Dor^ 
sal lobe infundibuliform, attenuately acute, length equal to 
breadth of its base ; first lateral lobe clavate, acute, twice as 
long as broad, reaching as lar back as outer lobe ; second lateral 
lobe of the same form as the first but somewhat larger; acces* 
sory lobe present, but not distinctly seen. Saddles all regularly 
rounded at the extremity; the dorsal, broadest at the base, the 
other two clavate and reaching one-third their length further 
forward than the dorsal. 

Greatest diameter 1*76 (100) ; major axis of transverse sec* 
tion 42 (24) ; minor axis -21 (12) ; length of dorsal lobe -12 (7) ; 
distance from tip to tip of two contiguous dorsal lobes 24 (14). 

Locality, MarshalL 

Besembles the preceding but differs materially in the form of 
the dorsal lobe and the transverse section. It differs firom (?. 
Lyoni Meek and Worthen, in the greater relative length of the 
second lateral lobe and the first accessory saddle, as also in the 
more appressed transverse section. Its closest affinities are with 
0. Msnslom Sow., but differs in the more acute lateral lobes, 
and relatively longer lateral and accessory saddlea 

GoKiATms Allbi, n. sp. 

Shell laterally compressed, the inner whorls impressed to the 
middle of the outer; umbilicus very small, not aisclosing any 
of the inner volutions; aperture auriculate. Section (of an en- 
tire whorl) through the umbilicus, at right angles with the 
siphon, an elongated ellipse. Sur&ce unknown, but the cast is 
marked along the dorsal region by minute, irregular, revolving 
striffi. Dorsal lobe wanting or too minute to be detected in 
sandstone casts. First lateral lobe acute, terminating at an 
angle of about 60^ ; second lateral lobe extending as lar back 
as the fii^t, its apex in the form of a low gothic arck body of 
the lobe campanulate, equilateral Dorsal saddle parabolic, not 
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distinctly indented at the apex bj a dorsal lobe; lateral saddle 
nearly twice as long as the aorsal, its apex rounded and slightly 
turned toward the umbilicus, its width equal to its height, size 
a. little larger than the second lateral lobe; accessory saddle pro* 
jectinff nearly as far forward as the lateral, but twice as broad, 
and &tly rounded anteriorly. Ventral lobe small, but pro- 
found, and separated on each side by a narrow, rounded saddle 
from another small lobe upon the ventral surface of the whorl 

Greatest diameter of shell as £sur as seen -72 (100); width of 
aperture between the auriculations '21 (29) ; distance from tip 
to tip of two dorsal lobes nearest the aperture *16 (21) ; distance 
between striae on dorsal surface of cast '(XM* 

Localities, Marshall and Jonesville. 

The side view of this species resembles that of G. uniangularis 
Conrad^ but the details of the septa are materially different It 
has aflBnities with G. carinatus Boyr., and G, lamed^ var. compla- 
natus Sandb,, from the "Cypridinenschiefer" in Nassau, but dif 
fers from both in its dosed umbilicus, the want of a dorsal lobe, 
and the presence of an accessory saddle, which, in our species, 
if as prominent as the lateral one. 

GONIATITBS OWKNI, 

Hall (13th Rep. N. Y. Reg., p. 100). 

A (jkmiatite common in the sandstone which is the prolonga- 
tion of the beds at the grindstone quarries, on the shore of Lake 
Huron, in the vicinity of Pt aux Barcjues, presents all the essen- 
tial characters of G. Uweni, Compannc it however with figures 
and descriptions of this &K)ecies, as well as with specimens from 
Bodcford, Ind., our fossils are somewhat more compressed late* 
rally, the septa are more approximated^ and the lateral lobes lie 
along the middle of the lateral surface, instead of considerably 
nearest the dorsal region. 

Prof Hall's Yor.parallda (parallelusf) is also distinctly repre* 
■ented at the same localities, but it is to be remarked that in 
this variety the umbilicus is more open instead of leee so. 

GoNiATZTBs Shuiurdianus, n. 8p« 

Shell of moderate size, laterally compressed; dorsal surface 
narrowly rounded, dorso^lateral surfaces but slightly convex, 
naiaking with each other an ande of about 27^, abruptly inflected 
into the moderately open umbilicus, which reveals a small por- 
tion of two or three preceding whorls; greatest width of trans- 
verse section (near the umbilicus) twO'thirds the dorso-ventral 
dimension, fiepta rather remote. Borsd lobe not satisfactorily- 
4efined, but apparently simple, sharply acute, with « lengtn 
aJbout equal to the breadth at the base^ first lateral lobe extend- 
ing as far back as the dorsal, acutCi but with a broad base ; sec- 



Digitized by VjOOQ IC 



A. Winehett on supposed New Cephahpods* 865 

ond lateral lobe wanting. Dorsal saddle parabolic; lateral sad* 
die very broad, and extending one and one-fourth times as far 
forward as Uie dorsal, and having its umbilical branch much 
fioore abrupt than the lateral one. 

Greatest diameter of shell seen 102 (100) ; greatest transverse 
diameter of section *8d (82); dorso-venUttl dimention -49 (48); 
distance from tip to tip of two dorsal lobes nearest the aperture 
^23 (28) ; greatest width of umbilicus -28 (28). 

LooalUy. From the gritstones in the vicinity of the quarries 
near Ft aux Barques. 

This species is closely related to O. AUeij but is laterally 
more compressed, with a sharper dorsum, and unlike that^ has 
but one lateral lobe. 

GONIATITXS PROPmQUCS, B. ^>. 

Shdtl of oKKlerate size, closely involute, with a closed, slightly 
indented umbilicus ; slightly compressed, with a well rounded 
dorsum, and moderately convex sides making with each other 
an angle of about 10^. Septa rather remote. Dorsal lobe of me- 
dium size, infundibuliform, obtuse ; lateral lobe extending half 
its length behind the dorsal, infandibuliform, slightly rounded 
at the apex, and with a base equal to the height; second latend 
lobe wanting. Dorsal saddle parabolic ; lateral saddle somewhat 
semicircular, but most convex anteriorly. 

In the only specimen seen, the dorso- ventral dimension is -65 ; 
the greater diameter of transverse section (dose to umbilicus) 
is '48. 

LocdUfy, From the gritstones in the vicinity of Ft aux 
Barques with (7, Shumardiantis and 6^. Oiveni, 

Closely related to 0. Shumardiantis, but has a more broadly 
rounded dorsum, with sides more nearlv parallel and wants the 
open umbilicus. The lateral lobe is also much more produced 
posteriorly and both lobes are probably a little less acute. 

A Goniatite having the general form and appeiutmce of the 
three preceding species has been found at Marshall, in fragments 
which are manced by occasional sinuous transvere furrows, and 
while its single lateral lobe separates it from 0. Allei, its more 
rounded dorsum differs from G. Shumardiantis, Should it prove 
diatiACt it may appropriately be called G. suki/erus. 

GoNIATmS SINUOSUS? 

HaU (Geol. Rep. 4th Dist. N. T., p. 245). 

I have in my possession several specimens of an involutely 
ooiled shell which cannot be distinguished by the aid of Frof. 
Hall's figure and brief description from G, sinuosus. At the 
same time some doUbt exists in reference to the Goniatitic char- 
acter of my specimens. The septa are very imperfectly shown, 
but by comparing different individuals, it appears that they form 
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% broad (Nautiloid?) sinns^ oonvex antmorJy^ on the supeto* 
lateral surface, and another of about the same size on the infero- 
lateral surfiaoe. A Goniatitic lobe may connect these two sad* 
dleBj but it cannot yet be discerned. Mj specimens are sharply 
striated transversefy in the umbilical cavity. In size and pro- 
portions they oorresrond exactly with the New York species^ 
which occurs in the rortage Group. 

GONIATITBS FTOMiEUS, D. Sp. 

Shell very small, globose, closely inyolute, with a minute, 
perforated umbilicus. Whorls divided into Quadrants by aper- 
tural constrictions. Dorsum regularly rounded, sides convex. 
Septa moderately angulated ; dorsal lobe relatively broad, ob- 
tusely rounded, with indications of a slight indentation at the 
apex ; lateral lobe shallow, acute, inf un£buliform ; dorsal and 
lateral saddles broad, ^hallow, circularly curved. Surface (of 
cast) perfectly smooth. 

A sole specimen, which seems to embrace a portion of the 
last chamber is '25 in diameter; height of section IS; trans- 
verse diameter *18. 

Locality. Supposed to be Battle Creek. 

This interesting little species externally resembles G. planUo- 
hm Sandb. (Verstein., TaC x, 6, 7), but the septa are more angu- 
lated. It differs from G. stHolatus Phillips (Geol. Yorks., ii, pi. 
xix, figs. 14-19), by a much smaller umbilicus, larger dorsal 
lobe and saddle, and much smaller .inferior lateral lobe, and (in 
the cast) by the absence of strise. 

Unirenity of Mi€fa!lgaii» Ann Arbor, Jan. 80» 1862. 



Abt. XXXVL— On Metkylamme ; by M. Cabby Lea. 

(1.) Production cmd Seporatkn of Methylamnu. 

In a previous paper I have pointed out that ammonias in 
which hydrogen is replaced by methyl are obtained by the 
action of nitrate of methyl upon ammonia at ordinary temper- 
atures.* Nitrate of methyl, obtained by the distillation of me- 
thylic alcohol with nitric acid and urea, is placed in well stop- 
pered bottles filled only about one quarter, together with a little 
more than its own bulk of thoroughly saturated aqueous am- 
monia, and is lefl till the nitrate of methyl disappears, or until 
only a few brown oily drops remain, a reaction which requires 
from three to six days, according to the temperature. The 
liquid is then distilled with caustic alkali and tne gaseous pro- 
ducts are conducted into water. 

In this solution we should by analogy expect to find ammo* 
* This Joioiud, liardi, 1862. 
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nia, methylamine, dimethylamine and trimethylamine, and it 
remains to separate these oases. This is a matter of extraordi* 
nary difficulty, much surpassing that of the separation of the 
ethyl bases. In the ethyl series the bases differ from each othor 
ana firom ammonia by C.H^, whereas in the methyl series the 
successive terms acquire the addition of C^H, only. Naturally 
therefore we must look for greater similarity in character and 
corresponding difficulty in separation. Acccnrdingly, the methods 
which give such satisfactory results with the ethyl-ammonias, 
£ul entirely with the methyl bases. Ammonia cannot be separa- 
ted from them by a difference in the solubility of the sulphates 
in alcohol: when the mixed solution is neutralized with sulphu- 
ric acid and exhausted with alcohol, little or nothing is removed 
by it Nor can the separation be effected b^ means of picric 
acid, although that suDstance may be used in one particular 
case mentioned below. 

This problem I have as yet been able to resolve only in part. 
Two steps I have accomplished : — first, the complete removal of 
the ammonia &om the mixed methyl bases, and second, the iso- 
lation of the methylamine in a state of purity. The separation 
of the more substituted bases still remains to be accomplished. 

It is however, satisfactory to have a process for obtaining per- 
fecHj pure methylamine without resorting to the troublesome 
reaction of the cyanate of methyl, and that much has been ef- 
fected. After the compound ether has been completely decom- 
posed by the ammonia, the contents of the bottles are to b^ dis- 
tilled with caustic alkali or lime. The solution of the mixed 
bases and of ammonia is to be exactly neutralized with oxalic 
acid and the water driven off as &r as possible by being heated 
over the water-bath. The resulting mass is transferred to a 
flask, and boiled a few minutes with a large Quantity of alcohol 
of density 42° B., and after cooling and stanaing some hours, it 
is filtered.. The whole of the ammonia remains as oxalate upon 
the filter. The filtrate by spontaneo.us or gentle evaporation 
separates into two layers. Tne lower, which is much tne least 
in quantity, becomes very soon crystalline, indeed this change 
takes place so rapidly that the fluid stage ma^ easily pass unno- 
ticed. More oxalate of methylamine remams in the mother 
liquid and separates on further evaporation. 

After the fluid has crystallized, the resulting pearly white 
laminae are purified by boiling with absolute alcohol, or with a 
mixture of equal parts of alcohol of 42° B. and ether, and this 
is repeated three or four times, allowing a thorough cooling to 
take place between each operation. The oxalate of methylamine 
finally crystallizes out qmte pure, and methylamine may be ob- 
tained firom it directly by disollation wi& caustic albftli. But the 
distillation is extremely unpleasant, exhibiting the phenomenon 
of percussive ebullition to such a degree as to endanger the whole 
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apparatus, and to drive the liquid out of the Woulfe's bottle in 
strong iets through the safety tube. It is therefore advisable to 
treat tne oxalate with nitrate of baryta or chlorid of barium, 
leaving them in contact for a day, to evaporate the filtrate and 
then distilL I give the preference to the nitrate of baryta, be- 
cause the nitrates of the ammonias distill more quietly than any 
of the others of these salts. 

The methvlamine thus obtained was converted into chloro- 
platinate and analyzed.* 

1*0106 grms. gave of Pt, - - '4216 

This corresponds to, per cent, - • - 41*72 

Theory requires for CgHg \ ^ 

2 (NCl,PtCla, - 41-62 

H ) 

The residue after the greater part of the oxalate of methyl- 
amine had crystallized out, was evaporated, exhausted with ab- 
solute alcohol, treated with nitrate or baryta, distilled with caus- 
tic soda and neutralized with picric acid. From this solution 
there crystallized out beautiful amber-colored bevelled prisms 
and hexaffonal plates ^atly resembling the picrate of ethyl- 
amine and apparently isomorphous with it. These were con- 
verted into chloroplatinate and analyzed with the following 
result 

'7266 grms. chloroplaUnate gave of Pt, - .*8025 

This corresponds to, per cent, ... 41*65 

Chloroplatinate of methylamine contains, • 41*62 

The substance was therefore picrate of methylamine. 

The residue appjeared to be a mixture. AnaJyses of different 
portions, from dinerent crystallizations gave respectively 89*85, 
40*14, and 40*28 per cent of platinum in the chloroolatinate, nor 
could any satis&ctory means of separation be found. 

Eeactiont of Methylamine, 

Many of the reactions of methylamine have been already de- 
scribed by its discoverer, M. Wurtz. To these may be added 
the following. 

Cerium, protochlorid, A white precipitate insoluble in an excess 

of the precipitant 
*' nitrate of proto- Dirty white, insoluble in excess of preoipi- 
peroxyd, tant 

* It is scarcely naoessarj to obterre that if platinnra salts are recrjstalUied 
the rasalts of their analysis csooot be taken as a proof of the aocuracj of Uie mode 
of separation used. In the analyses here pabliabed care was taken to use in sll 
eases an excess of bichlorid of platinam, sod to indnde the whole precipitate in 
the analysis. 
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ZSrconium, folphato of 

zirconia, White, insoluble in excess. 

AlUminiuiD, alanii A white precipitate which rcdissolTM in aa 

excess of the precipitant 
AntimoDj, terchlorid, A red brown precipitate insohiUe in excess 

of precipitant. 
Gluoinuna, sulphate of A white precipitate insoluble in excess of 

glucina, precipitant 

Molybdenum, protodilorid, No precipitate. 

^ Dichlorid, Reddish pecipitate insoluble in excess of 

precipitant 
PalladiuoD, protochlorid. Abundant flesh-colored precipitate, insoluble 

in excess of precipitant 
Ruthenium, sesquichlorid, Brown ^precipitate, insoluble in excess of 

precipitant 
Platinum, protochlorid, No precipitate. 

. In deflcribiofi; the reactions of diethylamine I pointed out* 
that the remarkable property of dissolving alumina, hitherto 
considered as characteristic of ethjlamine, amongst the ammo- 
nias, was shared by diethylamine. It now appears that it is pos- 
sessed also by roethylamine, and it would not be surprising if it 
was found to extend to the other methyl and ethyl bases, and 
even to the bases containing other alcohol radicals, a point which 
I propose hereafter to examine. 

The deportment of methylamine towards solutions of proto- 
chlorid or molybdenum is characteristic, and differs from that 
of ammonia, ethylamine and diethylamine. 

Methylamifuychlorid ofPalladinm, 

When aaueous methylamine is added in excess to solution of 
protochlorid of palladium, or to a solution cf the following salt, 
at the first moment no precipitation takes place, but in a few mo- 
ments a quantity of flesh-colored needles are formed. These 
were dried over sulphuric acid and ignited. 

"2049 substance gave metallic palladium "0969. 

From which we find : — 

F(NUi4. 



42-45 



128*8 100*00 

leading to the formula C,H,lf>dCl-hHO. 

* This Joumsl Jan^ ISes. 
Am. Joum. ScL— Sboonb SBsnt, Vol. XXXm, Na oa— Hat, 18S2. 
47 
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The palladium is a little in excess because with the small 
quantity of material at command, it was impossible to wash out 
tne not entirely insoluble precipitate thoroughly, without too 
great a loss. 

Chlofo^lladiie of Methylamine. 

When methylamine is added, not in excess, to an acid solu- 
tion of protochlorid of palladium, or when the foregoing salt is 
treated with an excess of the same add solution, a deep brown 
red liquid is obtained, which by concentration yields beautiful 
brown red laminse, very soluble in water and in alcohol. The 
quantity at command was insufficient for analysis, but judging 
m>m analogy, their constitution must be 
O.H.N CI, PdCL 

Picrate of Methylamtm, 

This is a very beauti&l salt. It crystallizes in bright yellow 
lamin89 groups in fine arborescent clusters, or by somewhat 
slower crystallization, in amber-colored bevelled prisms and 
hexagonal plates. Heated on platinum foil it deepens in color, 
melts to a clear red liquid apparentiy without decomposition, 
and when the heat is further raised, burns with a vivid white 
light leaving a carbonaceous residue. It is moderately soluble 
in water and in alcohol. 

Other combinations of methylamine will be described at a 
future time. 



Abt. XXXVn.— On Prof J. HaWa claim ofPriorityin the deter- 
mination of the Age of the Bed Sandrock Series of Vermont; by 
K Billings. 

In an article published in the last January number of this 
Journal (this vol., p. 107) Prof. Hall states that in 1844 and 1845 
he made several sections from the Hudson river and Ohamplain 
valleys eastward, and that he then recognized the Potsdam sand- 
stone at several localities both in Vermont and Massachusetts. 
It is very true that he did ; but his paper is so written, that any 
person unacquainted with the facts would, upon reading it with- 
out due caution, understand him to mean that the rock which he 
identified as the Potsdam was the Bed Sandrock Series. The 
object of this communication is to supply several facts not men- 
tioned bv Prof. Hall, and which if read in connection with hit 
paper will throw some additional light upon the subject Apart 
m>m all personal considerations, I hold that this investigation is 
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of each great importtoce that its histonr ou^ht to be correctly 
worked out now while the facts are still fresh in the memory of 
all the parties concerned. 

In oraer that what follows may be more clearly understood, it 
seems necessary to premise that the geologists of Vermont have 
always distinguished two great arenaceous formations in their 
country diffenng from each other in aspect and geographical po- 
sitioa. One of these, the '^ Granular" Quartz Bock constitutes a 
narrow belt lying along the western base of the Green Moim- 
tains in the southern half of the state. In the recently pub- 
lished map of the Vermont Survey there are two outliers of this 
formation rei)resented as occurring further north, — one in the 
county of Chittenden, completely surrounded by the formation 
now called the " Talcose " conglomerate, and another still further 
north lying alongside of the Georgia slate. This gnmular quarts 
rock is the formation recognized by Prof. Hall in his sections as 
the Potsdam sandstone, but it is not the formation always known 
under the designation of the Bed Sandrock Series. Tliis latter, 
and not the former, is the rock to which the papers of Mr. Hitch- 
cock and myself r^ate. On the Vermont map and in Pro£ Hall's 
sections, these two formations are indicated by different c()lor8 
and distinguished by different names. Emmons considers the 

franular quartz rock to be an older deposit than the Potsdam, 
rof. H. D. Bogers in 1S40 examined it and came to the conclu- 
sion that it was the Potsdam itself^ The Bed Sandrock Series 
forms an irregular belt along or near the shore of Lake Cham- 
plain, running the whole length of tiie lake and entering Canada 
near Phillipsbur^. The age of this rock has always been dis- 
puted, Dr. Emmons holding on one side that it was partly of the 
age of the Calciferous s£ua£rock and partly Potsdam sandstone, 
while those who were opposed to his views on the Taconic Sys- 
tem, held that it was a more recent formation. I believe it is 
now proved that Dr. Emmons' view is the correct one, and Pro£ 
BalTs paper would lead us to suppose that he arrived at the 
same conclusion fifteen years a^o. &ut the only documents that 
I can find which give us any clue to his original opinion are the 
sections to which he has made allusion, and the letter to Prof. 
Adams pointed out by Mr. Hitchcock. These do not prove that 
he agreed with Emmons, but rather that he was of a contrary 
opinion. The sections it appears were engraved but never pub- 
lished. I have however succeeded in procuring several of tnem 
And shall describe such portions as cross the Bed Sandrock. By 
comparing Prof Hall's paper it will be seen that he has omitted 
to make any allusion to these portions of the sections, the reason 
being, no doubt, that if he had done so, the reader would arrive 

* See Proc. Am. Phfloioph. Soc^ toL ii, p. 8, 1841, uid also tliii Jonmal Itt ler. 
Tol zlvii, p. 151, where Prof. Bogers'i riewi are giren at leogth. 
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at a different eonclosion from that intended to be indaced by tho 
iiarned Professor. 

The first of these sections crosses Lake Champlain from Platta- 
burgh, traversing Hero Island and the towns of Milton and Fair- 
fax« The only place where it crosses the Bed Sandrock, is near 
St. AlbanSy and it must therefore pass through the Georgia slates 
very near the locality of the far-famed primordial trilobitea. 
According to the new map of the Vermont Survey, above quo- 
ted, there is here a strip of Bed Sandrock two miles wide, lying 
along the shore of the lake. This is followed by four or five 
miles of the Georgia slate and then about two miles of granular 

Juartz rock. Prof Hall's section represents the latter as the 
btsdnm sandstone, but the Bed Sanarock and all the Georgia 
slates are called " Trenton and Lower Limestones of the Mohawk 
Series^ His section is colored, — the Potsdam, pink, and his so- 
called. Trenton, blue. The remainder of this section does not 
cross any of the rocks under discussion and need not be noticed 
here. 

This locality must always be looked upon with much interest, 
as the trilobites which have brought about so great a change in 
the opinions of some of our best physical geologists were nero 
first discovered. Prof Hall placed these trilobites and the slates 
in which they were found in the Hudson river group, but as 
soon as he saw that this view was incorrect, he deniecl that he 
had ever examined this part of the country at all, and at the 
same time gave the public to understand that he bad been 
induced to refer this Primordial Fauna to the top of the Lower 
Silurian by Sir W. E. Logan. He says that " after the descrip- 
tions had been printed and a few copies distrilrnted,^^* he learned 
that Sir W. was at that time actually investigating the rocks 
of that part of Vermont. He then delayed the final publication 
till the meeting of the American Association (in Springfield) and 
there diowed him the descriptions and obtained his authority for 
the addition of the note in which Sir W.'s opinion is stated.f Ha 
says, "left to palaeontological evidence alone, there never could 
have been a question of the relations of these trilobites which 
would at once have been referred to the primordial types of Bar- 
rande." "Sir William Logan" he says, "yields to tne palseon- 
tologicai evidence," and says *' there njust be a break." "He 
^ves up the evidence of structural sequence which he had be- 
fore investigated and considered conclusive; and having hertUh 
fore relied upon the opinion of the distinguished geologist of Can- 

* May we be permitted to Mk, to what fonnatioa are the Georeia slates referred 
in these ** few copies'' which were distributed before be obtained Sir W. E. Logan's 
opinion ! Are they referred to the Hodson rirer group or to Dr. Emmom^s TaconSe 
System! 

\ Does he not here admit that the 12th Regents Report was aKered fay kim In an 
important matter after the date of its pablicatioa 
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ada m regard to a region of country to which my own examincUisms 
had not extended, I have nothing left bat to go back to the poaition 
aostained by palsaontological evidence."* As I understand this, 
it means that he never examined the country in the neighbor- 
hood of the Georgia locality of trilobites, and if he did not, then 
this section must have been compiled from the observations of 
of some one else. At all events the section proves very clearly 
that at the time he drew it up he did not know the age of the 
Bed Sandrock Series. 

The next section crosses the state of Vermont from Burling- 
ton eastward. On the Vermont map the Bed Sandrock is here 
three miles wide along the lake shore. On the east side of it is 
a belt of Eolian limestone, also about three miles in width. The 
whole of this is laid down on Prof. Hall's aection as "TVewton and 
Lower Limesioms of the Mohawk Series becoming metamorphic/* 
He represents the rock as bein^ all of this kind from the lake 
shore half •way to the Green Mountains. A few beds of the 
Potsdam sandstone are then indicated as coming out from under 
the so-called Trenton limestone in the town of Willston. In the 
Vermont map there is a smaJl outlier of granular auartz rock 
just about this locality, lying partly in Willston and partly in 
Hinesbur^h, but it is totally separated from the Bed Sandrock. 
The remainder of this section does not cross any of the rocks 
under discussion. 

The above two sections are on plate 1. I have not been able 
to procure plate 2, and do not know what its contents are. I 
have plate 8, on which are engraved three sections. The first of 
these crosses from Whitehall in New York, to the Green Moun- 
tains. It shows an exposure of both the Potsdam and Calcifer* 
ous formations at Whitehall. There never was any dispute as 
to the age of the rock at this locality. It has always been refer- 
red to the Potsdam and Calciferous, but never identified (except 
by Dr. Emmons) with the Bed Sandrock. On this section all 
the slates between Whitehall and the Green Mountains are refer- 
red to the Hudson Biver Group. But according to the Vermont 
map Uiey are the Georgia slates and are therefore the Taconic 
slates of Dr. Emmons, which lie below the base of the Lower 
Silurian^ as that formation was originally limited. On this sec- 
tion therefore is engraved precisely the same mistake with respect 
to the a^e of the rocks, as that which was published in the l2th 
Begents Beport, with regard to the Georgia slates. The ^nu- 
lar quartz rock lying at the base of the Green Mountains, is 
called "Potsdam, as it is in the other two sections. The otner 
three sections do not cross any of the Bed Sandrock. 

* S«e Pro! Hdl*f letter to Uie Editors of thie Joamal, [Si. xzzi, p. SSO, Mareli, 
1861. In hk Utt paper he teems to give the lato Prot AaAins credit for haring 
originated the mistake with rsgard to theVemiont rocks. 
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The only comment that need be made upon all of the abovei 
is that at the time Prof. Hall prepared the sections to which he 
has appealed, fie did not know the age of the Red Sandrock, but 
merely supposed it might consist ot the Trenton, Black Biyer 
and Chazy (the limestones of the Mohawk series) in a meta- 
morphic condition. In no place where the Bed Sandrock occurs 
is there a yestige of the irotsdam laid down in his sections. 
The fact that he recognized the Potsdam in other places ayails 
him nothing in this discussion. 

I haye also lately procured the Geological Beport containing 
the letter referred to Iby Mr. Hitchcock.* It is published as an 
appendix to the Beport. The following is a copy of it : 

"Lettfr from Frofutor Jama Hall, on urtain fomU in th$ Red Sandroek of 

HighgaU,'* 

"Albany, N. T., SepUmbjr 17th, 1847. 

My Dear Sir: — I have only now received your letter of the 10th 
instant, on my return from a geological excursion. I have examined the 
' fossils and, as far as I can determine, they are all of the central portion of 
the buckler of a trilobite with a prominent narrow lobed glabella. The 
cheeks have been separated at the facial section, so that we have not the 
entire form of the head. The course of the facial section indicates that 
it terminated on the posterior margin of the buckler, and the glabella is 
narrower in front than behind — these two characters are inconsistent 
with Galymene, Phacops or Asapbus, the common genera, (as well as 
with several other genera) of our strata, but they belong to Oonocephalus 
and Olenus. I am inclined to regard this fragment as part of a Oono- 
cephalus, of which 1 have not before detected a fragment in our rock. 
From its isolated character, therefore, I am able to infer little regarding 
its real geological position. The form known to me most like this one, is 
in the Clinton group of this state. I regret that more species could not 
have been found, or that some form in the preceding strata could not be 
obtained to compare with the others already known. 

The meagre information of the two known species of Conocephalui is 
likewise an objection to any geological inference from the discovery of a 
species. All we know is that they are found in Gray wacke, in Germany, 
or elsewhere, and the position of the Graywacke is too dubious and ubi- 
quitous to be of any importance in such a case. 

I regret exceedingly tnat I am able to give only this meagre and un- 
satisfactory information, and also that I have not had the satis&ction of 
ieeins; the localitty. 

I shall see you in Boston next week, if I am able to go there, and will 
there reply more fully to the other part of your letter respecting New 
York foessils. 

I have prepared nothing for our meeting but am coming to see what 
others do. I am very sincerely yours, <bc, James Halu 

Prof. C. B. Adams." 

* This Journal, [S], zcdi, p. 464. 
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*' [Two specimens onlj have been obtained of a shell, which reeemblea 
Atripa Hemispherioa, of the Clinton group of the New York system. 
Prot Hall informs me that he is disposed to assign both the Clinton group 
and the Medina sandstone to one geological period.—o. b. a.] "* 

This letter of Mr. Hall's proves the same thing that is estab- 
lished by his sections, i. e., that he was quite ignorant of the true 
age of the formation. The views of Prof Adams on the age of 
the Bed Sandrock must have been well known to all those engaged 
in the Taconic discussion, and most especially to Prof H^ who 
has always been Dr. Emmons's leading opponent The officers 
of three different geological surveys, namely, the survey of Ver- 
most under Prof. Adams, the survey of Canada under Sir W. B. 
Logan, and the recent survey of Vermont under President 
Hitchcock^ have at different times all placed the Bed Sandrock 
in the horizon indicated in the above letter. They were all in 
constant communication with him, and in the Introduction to 
the 3d vol. of the Pal. N. Y., he claims priority over them idl 
in the authorship of the very same views which he now aeekB 



to charge upon them. In this last named work (p. 14) he says 
that the Hudson river group " may include all the beds from the 
Trenton limestone to tne Snawangunk conglomerate." By 1^ 



latter is meant the Bed Sandrock. In the next sentence he says, 
" from the metamorphic slates of this group on the western slope 
of the Green Mountains in Vermont we have three or more spe- 
cies of trilobites which are of much interest, being representatives 
of a genus but little known in this country." These trilobites 
are no doubt the fossils of the Georgia slates which are called 
Trenton limestone in his sections. On page 16, he says : 

"The opinions advanced by the writer (meaning himself) in 1844 and 
1845, ana published in the first volnme of the Palaeontology of New 
York, relative to the age of the rocks composing the metamorphic belt 
on the east side of the Hudson river, and including the principal part of 
the Green Mountain ranee, has been fully confirmed by Prof. Adams in 
the G^logical Reports of Vermont. A re-ezamination of some portions 
of the same belt has added fresh evidence of the age of the formations, 
so far as included in Eastern New York, Western Massachusetts and 
Vermont" 

He then gives Canada credit for contributing a good deal to- 
wards the confirmation of his views and closes at the foot of 
page 16 with '' Geological structure therefore, and chemical and 
pcUceontological evidence all unite in proving the age of these 
deposits." 

1 shall onljr add that all the physical geologists engaged in 
this investigation with whom I have conversed on the subject, 

* See " Third Anniial Report cm the Geology of Vermont" By 0. B. Adams, 
8teteGeologist»d^, p.81, 1847. Appendix 0. 
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have assured me that Pro£ Hall never gave them the least hint 
that the fossils proved a more ancient horizon than that indi* 
cated by the apparent attitude of the strata, but on the oontraiy 
always spoke of them as characteristio of the Hudson Biver 
group.*^ And so perfect was their confidence in the soundness 
of his opinion that it never occurred to them that he could be 
wrong, especially as every physical arrangement of the strata 
seemed positively to confirm his views. It was his duty to keep 
the fact always prominentlv before their minds that there was an 
antagonism between the physical and palaoontolosical evidence. 
What the results would have been had he adopted this course is 
now apparent. As soon as the mist of erroneous pal»ODtology 
was dispelled, the structure seen under a new light presented no 
difficulty of importance, and moreover many of the minor points 
which seemed to be very perplexing are now seen to be per- 
fectly explicable. 

Montreal, IfArch llth, 1863. 

* Tb« fowls alloded to ber« are thoee of the datet at Bald Moontalo in New 
Tork published as Hudson River in the let vol of the PaL N. T. in 1847, and also 
those of the Geor^ states in Vermont. Prot H. never mentioned the C<moetpha' 
Ht49 to the Canadian Survejors. Tlie whole question has always rested on the oor- 
reetness of the determination of the first of these, which are the original Taeooie 
fossils on which Emmons depended. If Prof. Hall had been correct with rs^pud 
to these^ then all the Physical Geologists who sided with him would hare been right 
as to the age of the Sandrock. The formation would be about the age of the MeiSna 
Sandstone. In fiict he could not call the Red Sandrodc Potsdam without oontradict> 
tng in the most positive manner his own views as miblidied in his first volume. Of 
course the Phvslcal Geologists were well aware of Dr. Emmons opinions but nothing 
could diake thehr coofidetMe in Prot Hall Even after the primordial aspects of the 
Georjg^ trilobites were pointed out, and for several months after tlie diacoverjof the 
Quebec fossils, thev were very unwilling, as I know from my own experience, to 
believe that he could be wrong, especially as the physical structure seemed to coo- 
firm his views b the most remarkable manner. b. b. 
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Art. XXXVin.— /n/lwtfru* tf Diffraction upon Microscopit 
Vision; by Br. M. C. White. 

[Read bcfort the Coonnecticat Actdemy of Arts and ScMOcei, Jaa. 15tli, 1862.] 

In a fonner commnDication to the Academy, and in an article 
on spontaneous generation, I assumed the limit of microscopic 
vision to be the same as the limit of resolvability of a series of 
lines,* or that objects could be seen no smaller than Tvivv of 
an inch. AccoMing to Hartung, *' Das Mikroskop," &c., p. 784, 
it appears that with a microscope of 94*^ aperture made by Amici 
in 1848, an opake round object could be seen as small as y^yV? 
of a millimetre in diameter (tt7tt7 inch) and a thread-form ob« 
ject could be seen which was only jtiitt ^'^* {j^j^sij inch) 
in diameter. These objects it appears were reduced images 
formed by reflection in bubbles of air or other fluid. The 
dimensions of these images were calculated, but not directly 
measured. It will be shown hereafter that the calculation of 
these dimensions are probably liable to considerable errors. 

Mr. W. S. Sullivant of C!olumbus, 0., has kindly supplied me 
with a single experiment of the same kind, made with the best 
American objectives. A microscope was adjusted with a y^ inch 
object glass, and a ^i inch objective to act as an achromatic con- 
denser. A globule of mercury ^,Vt of an inch in diameter, was 
placed about 8 inches from the jV condenser, in which position it 
was determined by previous experiment that an image, reduced 
75 diameters, would be formed in the common focus of the con* 
denser and the y^ objective by which the reduced image was to 
be viewed. The reduced image* of the globule of mercury was 
therefore calculated to be only j^\^^ of an inch in diameter. 
This image was clearly seen in the compound microscope with 
the Tf objective with a light (by no means the best) from a north- 
em window and an overcast sky. It will be understood that the 
diameter of this reduced image of a spherical opake object, was 
not quite as small as the breadth of the alternate lines of fight and 
darkness seen when the lines of Nobert's test of tti tt in. were 
resolved by the same observer ;f for either the lines themselves 
or the intervals between the lines must have been as narrow as 
TTf Tf 7 i"* ^ow if single lines or dots can be seen much smaller 
than similar lines or dots that can be resolved when arranged in 
ft series, what is the cause of this di£ference and what is the im* 
pediment that prevents the resolution of a series of lines like thd 
bands Nos. 29 and 80 of Nobert's test?:^ These and many other 

♦ ThU Journal, [51 xxiii, 9. f Tbif Joarnal, [2], xai, U. 

% Thi* Journal. [2j, «ad, U. 

A>L JouB. Sol-Abcoitd Sntiss, Vol. XXXm, No. 09.— Mat, ISSa 
48 
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curious phenomena seen in the microscope, have induced me to 
investigate the influence of diffraction upon microscopic vision. 

In order to show the influence of diffraction upon the appear- 
ance of objects seen in the microscope, the following mathemat- 
ical analysis has been copied from Daguin's TraitS ^ISmentaire 
de Physique with such modifications as its application to the 
microscope require. 

In fig. 1, let MA NP and M'N' be transverse sections of lines 
cut in a plate of glass of which the upper surface is in the plane 
N', NP, n. These lines are to be viewed from above, and are 
illuminated by light from below emanating from S. According 
to the well known theory of diffraction, the light which strikes 
the opake object, A, radiates from that point in every direction, 
as from a new centre of illumination. If now any point, C, is 
taken at such a distance from P that the path S AU is greater 
than the distance SO by one-half the length of a vibration of 
light, the rays AC and SC will interfere and produce darkness 
at that point. The same thing will occur at C when SAC ex- 
ceeds SO' by three half vibrations, and so on for other points 
where the two paths differ 
by an odd nuraoer of half 
vibrations, the successive 
dark fringes being desig- 
nated as of the Ist, 2d, 8d 
and mth orders respective- 
ly. If we consider tne dark 
fringe n of the order m, and 
let I represent the length 
of a vibration of light, it 
is evident we shall have 

An— dn=(2m— 1)-. Sub- 
tracting this equation from 
the equation S{2=SA we 
have S cf+cJn— A n = S n— 

An = SA-(2m-l)^-. 

The second member of this 

equation being constant whatever be the distance, AP, the tra- 
jectory of the fringe forms one branch of an hyperbola whose 
foci are at A and S. To obtain the equation of this hyperbola 
in a form convenient for discussion let SA=2C, AP=x, Pn=y, 
and then seek the values of 2A and 2B, the axes of the curve. 

We first take 2A=Sn-An=2C-(2m-l)-, whence, 
A*«C(C— (2m— 1)-] neglecting the term which contains i*. 
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The known relation B«=C*— A* gives, 

B«5=Ca-c(c-(2m-l)-j=C(2m-l)-. 

The equation of the hyperbola referred to its centre and to its 
axes is therefore, 

or Cy«-{2»i— l)-a?«=-C*; omitting the terms which contain 

2 

^' and neglecting (2m— 1)- as too small to be considered when 

added to the qwintity 0. If we desire to refer the curve to the 

Kint A, as its origin we have only to replace x in the formula 
^ a+C when the -equation becomes, 

(c-(2m-l)^)s^=(2iii- 1)^*2+20*) or, 

(1.) y= J(2m- 1)^ {x2+2Cx)^ 

considering as before (2m— 1)- very small as compared with 0. 

2 

If we consider only the first fringe m=l and the equation be- 
^eomes, 



(2.) y=J^(^»+2ar)H-c. 



Considering these equations it is evident that the value of y, 
or the distance of a dark band produced by diffiraction fix)m the 
real line which produces it, wiU be directly proportional to the 
value of the square root of K Now as the length of a wave of 
violet light is least and a wave of red is greatest, and the waves 
of other colors are of intermediate len^hs, it is evident that the 
dark band produced by diffraction will consist of all the colors 
of the spectrum, the violet being nearest and the red most dis- 
tant from the true shadow or image of the object The dotted 
lines SV and AV, fig. 1, show the paths of the rays that produce 
a violet band, and M V shows the trajectory of the curve of violet 
light on the other side of the opake object Mm,, Mm,, and 
Mm, show the trajectories of the first, second and third orders 
of fringes. 

If M and M, fig. 2, represent lines ruled upon glass seen in 
the microscope from above, the other parts of the figure show 
the positions of the spurious lines or series of colored fi^ng^ of 
the nrst, second and third orders, produced by diffraction. These 
dark bands or fiinges can easilv be seen in the microscope bor- 
dering a line deeply ruled on glass with a diamond. 
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If M, fig. 8, represents a transverse section of a cylinder (as 
a section of woody fibre or other small tube) seen in the micro- 
scope, spurious rings m,, m,, m,, will under favorable circum- 
stances be seen outside the cylinder, and also internal spurious 



'*•? 




rings as sliown in the figure. I have frequently counted as 
many as five such spurious rings produced by diffraction: sur- 
rounding a transverse section of human hain Internal spurious 
rings may be seen in transverse sections of woody fibre. 

Formula (L) also shows, by substituting successively 1, 2, 8 
and 4 in place of tm, that the distances of the successive fringes 
from the opake body will bo relatively as the square roots of 
the odd numbers 1^ 8,' 5, 7, and so on ; showing that the distances 
between the remoter fringes are less than between the lower 
orders. Thus if the distance of the first fringe is reckoned as 
unity the distance of the third fringe will be out a little more 
than two. The higher orders of fringes, in addition to being 
indistinct, will be so close together that they will not be resolved. 
Thus these diffraction fringes bear a close resemblance to New- 
ton's rings. 

We see by the position of the spurious lines between M and 
M, fig. 2, that if the real lines are very near together the spurious 
lines may seriously interfere with the resolvability of such series 
of lines as are found on Nobert's test. From formula (2.) we 
see that the value of y, or the distance of the first dark band from 
the object^ represented by PC, fig. 1, is an increasing function of 
Xy or of the depth to which the lines we are considering are cut 
into the glass. In this analysis we shall suppose the focus of 
illumination is at a little distance below the ooject, and that the 
thickness, AP, of the object is very small 

Let us take m=l, ^=7yKv inch, and suppose C to be very 
large in comparison with a;, we may tlien neglect «* in equa- 
tion (2.), which thus becomes, y^=fn^x. 
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If x=0 then ys=0, or if the object has no thickness there will 
be no fringe when the object is seen in focus. But if such sn 
object having absolutely no thickness is a little out of focus it 
will be bordered by a fringe. If x=i then y=X; ie., if x= 
t?Itt inch, y^j^U^ inch. If a;=s4A, y=2A, If «=9i, y-SK 

Ifx=:il,y=:-7i. If a:=iA, y=-6X. If x^^X, y=JX. Ifx=ti, 
y=Jl. If cc=tV^ y=i^> &c. From this reasoning it appears 
that if the real depth of a line is ar=; yi^i= ^^ j^itt inch the breadth 
of the line iududing the first fringe on either side cannot be less 
than ttvVtt of an inch. If the lines are ruled deeper the fringes 
will be broader, and it becomes an important question to know 
ho^ we are to overcome this obstacle to the resolvability of series 
of lines at the smallest distances appreciable. If instead of em- 
ploying light radiating from a point directly below the object, 
we illuminate it by means of parallel rays at a very oblique 
angle^ as the direct light of the sun so oblique as to illuminate 
only one side of the lines, the fringes on the side not illuminated 
would be scarcely perceptible, and the microscope may be so 
focussed that the visible fringes shall overlie or apparently coin* 
cide with the real lines when the lines will be easily resolved. 
Here theory beautifully coincides with observation, for in iust 
those conditions lines are resolved in the microscope, which defy 
resolution by other methods. 

Another important phenomena of diffraction remains to be 
noticed. Let QBST, lig. 4, be an opakc object, in addition to 
diffraction from the }x>ints S and T, which have been noticed 
above, the points Q and B also act as new centres of radiation 
throwing light into the shadow QR jr. If the light proceeded 
only from one of the points Q or B, there would be no dark bands 
formed above the object, and the light would gradually fade away 
from the border towards the centre of the shadow. j3ut by rea- 
son of the meeting of the rays diffracted from opposite sides into 
the shadow, a bright line will be seen in the centre of the 
shadow when the focus of the microscope is adjusted to a plane 
qr a little above the object, and if the shadow is broad enough 
there mav be dark lines on either side of the cen- 
tral brigiit line formed by concurrence of rays 
from the opposite sides. A perfect microscope 
should have its focus confined to a mathematical 
plane, i. e., the focus of the central and border 
rays should coincide, or the object glass should 
be free from spherical aberration, but this result 
is only approximately secured in ordinary achro- 
matic objectives. The result is that the field of 
vision has a certain depth, so that if a very thin 
object is carefully focussed in the microscope, this spurious bright 



Digitized by VjOOQ IC 




882 Dr. M. C. WhiU, Diffraction in Microscopic Vision, 

line above a real opake line is often visible. This pecnliarity of 
micvoscopic vision* frequently makes a fine opake line appear 
double. 

If) to avoid seeing tbe spurious bright line above a real opake 
line, and also to diminish the breadtn of the fringes formed bj 
diflOraction from the lower part of the line, we bring the lower 
part of the object into focus we encounter another difficulty in 
resolving a series of lines. The light transmitted does not K>rm 
a sufficient angle and the space between the lines, if they have 
much thickness, appears dark, as is the case with natural vision 
when looking into a long tunnel. 

I will now brin^ together some practical conclusions deduced 
from the above discussion and more or less comfirmed by ex- 
periment 

First If a minute object, whether a speck or a line, having 
an appreciable depth, is examined in the microscope, the effect 
of dinraction is to increase its apparent breadth. A speck ap- 
pears larger than it really is, a line or thread-form object appears 
wider than it should be and the edge of a diatom appears olack 
and indistinct. These facts are recognized by Hartung, " Das 
Mikroskop," &c., § 247, but I am not aware that any writer has 
given an explanation of these facts. 

Secondly. A single line under favorable circumstances appears 
bordered with fringes or spurious lines which in examimng an 
unknown oWect may often lead to erroneous views of the real 
structure. This error is more liable to occur where dots or cell 
structures are examined. Cells having but a single wall may 
appear enclosed with double or triple walls, and opaJte molecules 
may appear as though enveloped by a cell wall. The practiced 
eye will doubtless learn to detect such fallacies. . 

When the first band of Nobert's test, the lines of which are 
at the distance of ttttt ^^ <^ ^^<^b, is viewed in such a position 
that the lines appear intensely black, these black lines are not 
the real grooves cut by the diamond but the spaces between the 
lines occupied by dark fringes produced by diffraction, while 
the bright spaces are the bright lines of double intensity over 
therreal lines, as explained above by means of fig. 4. By bring- 
ing the objective nearer to the lines the black lines disappear 
and light spaces take their places, while the fine cuts of the dia- 
mond appear where the bright lines were previously seen. Be- 
side this when the intensely black lines appear, the outer lines 
are narrower than the others and the numoer is greater by one 
than the real lines. If this series of lines is illuminated by 6un«^ 
light or by artificial light of great intensity, the colors of the 
spectrum, especially the blue, yellow and red, can be clearly 
seen in the first diffraction band on each side of the diamond 
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out In the 28d band on the Nobert's test, employed by the 
writer, with a moderate power irregular lines are seen, indicat- 
ing that the depth of the lines is 
not uniform but more like the ^ 

opake lines 1 — 6 seen in section -m # 0—0-— 0--^— ^-m- 
at mn, fig. 5. Still further, when 

viewing the first band of No- » ^- ^ A — ^ — £— Xhi — 
bert's test, the focus can be so ■"'■|l 
adjusted that each line appears ■ ■ ■ 

like two dark lines. 

In this case there is no ^reat danger of mistaking the number 
of the real lines, but with hues ruled much deeper for the purpose 
of experiment there is great difficulU^ in determininff the number 
of real lines. Every observer has doubtless noticea when exam- 
ining diatoms or other delicate objects with oblique light, a fainter 
image overlying the real object I have often been puzzled to 
tell whether these two images did not belong to opposite sides 
of the diatom. May not this phenomena be due to diffraction? 

The sources of error here indicated may possibly help to ex- 
plain the discrepancy in the number of lines seen on particular 
species of Diatomacead as reported by different observers. 

Thirdly. The theory of oiffraction would indicate that a se- 
ries of wires or threadform objects, such as are shown in section 
at MM, fig. 5, offer less impediment to resolution than objects 
of other forms, for the reason that a cylindrical sur&ce dimacts 
the light less than a sharp edge or angle. According to Har- 
tung (" Das Mikroskop," p. 722) Amicrs microscope of 94** ap- 
erture resolved a network of wires whose diameter was ^rVv 
m. m. = •000064 =3^, with spaces between the wires of 7^7 ^ 
m. m. ='000102, while a single thread-form object could be seen 
with the same instniment when its diameter was only xriu 
m.m. or only about one-seventh the diameter of the wire crating. 

If we suppose the microscope to be so fooussed as to allow the 
upper surfEtce of the wire grating to be seen, and call the semi- 
diameter of the wire 1^^, the breadth of the first fringe on either 
side would be v=V2^, the apparent increase of the breadth of 
the wire would be 2*4A = '000048 inch. The entire apparent 
breadth of the wire would become '000112 in., leaving an ap- 

Earent clear space of '000064 in., which would appear as a 
right line having a breadth of tt^Vt? ^^oh. 
Fourthly. If we examine in the microscope a crystal, so small 
that the oreadth of the diffiraction fringe bears a considerable 
proportion to the breadth of the crystal, the eflfect of diffraction 
IS to make the crystal appear as a round speck, and its crystal- 
line form cannot be clearly distinguished. Here theory is abun- 
dantly- confirmed by experiment. How difficult then must it 
ever be to distinguish minute organic germs from inorganic dust I 
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Lastly. Diffiraction presents an important practical difficulty 
in the microscopic investigation of common objects. Transverse 
sections of hairs appear in the microscope surrounded with one 
or more fringes or nngs. In some cases I have counted five dis- 
tinct rin|;s. In other cases a single ring with a dark border is 
seen giving the appearance of a thick cuticle covering the hair. 
This ring, generallj supposed to be the cuticle, varies in thick- 
ness with tne length of the sections examined. On transverse 
sections of human hair not more than one-fourth as long as they 
are broad this ring diminishes in breadth until it appears as a 
mere film or entirely disappears. Now although I believe there 
is no doubt that the outer cells of the hair differ in structure 
from those more internal, I seriously doubt whether this rin^, 
called the cuticle, which surrounds transverse sections of hair is 
what it is usually supposed to be. Again tntnsverse sections of 
woody fibre appear to show a laminated structure of the cell 
walls, one layer within another, which is generally supposed to 
prove that the cellulose is deposited within the wood cells in 
successive layers. I frequently find at least one internal ring, 
and, when the wood cells are slightly separated, one external 
ring that are without doubt due to diffraction. Some of the 
other so^lled laminas I have suspected to be due to the same 
cause. It is very difiicult to tell how much of this appearance 
is due to organic structure and how much depends upon diffmc- 
tion, but the phenomena of diffraction set forth in this paper 
would seem to reauire that this whole subject of cell structure 
and growth should be carefully reexamined. 

The binocular microscope has given me much assistance in 
detecting fallacies producea by diffraction, but the imperfections 
of this instrument as at present constructed prevent its useful 
application to the resolution of lines finer than ttItt of an inch. 

The first five bands of Nobert's test, when seen in the binocu- 
lar microscope, show that the coarser bands are cut much deeper 
into the glass than the finer lines. While this instrument shows 
the first and second bands like a series of plates set up edgewise, 
the lines in Uie bands above the fifth appear only as delicate 
scratches upon the surface of the glass. I nope that farther im- 
provements in the binocular microscope and the labors of other 
observers will give us more perfect knowledge of minute struc- 
tures than we possess at present. 

]l«ir HMrtn^ Cowl, April Zd, 1861 



Digitized by VjOOQ IC 



Microscopic Organimns in Homstone. 386 

Art. XXXTX. — Discovery of Microscopic Organisms in the SHi- 
ceous Xodvles of the PaicBomic Mocks of New York. 

At Pro£ Dana's suggestion, Dr. M. 0. White, well known for 
his devotion to the microscope, has examined various specimens 
of the homstone nodules found in the Devonian and Silurian 
rocks of this country, with a view to determine the presence of 
organisms analogous to those well known to exist in the flints of 
the Chalk. This research has been rewarded bj the discovery 
of abundant organisms referable to the Desmidieae, besides a few 
DiatomacesB, numerous spicula of sponges^ and also fragments of 
the dental apparatus of Gasteropods. Among the Desmids, there 
is a large variety of forms of Xanthidia supposed to be the Spo- 
rangia of Desmids, besides an occasioned duplicated Desmid ; also, 
lines of cells, some of which appear to 1^ sparingly branched. 
The researches have been mostly confined to tne hcnustone of the 
CJorniferous limestone ; though extended also to the homstone 
from the Black River limestone and that of the Sub-CarboniferOus 
limestone of Dlinois, both of which contain some organisms. 

The homstone nodules from the Black Biver limestone (as 
well as the Comiferous) have been sinee examined also by Mr. 
F. H. Bradley with similar results. 

These observations will be regarded with much interest by 
geologists as well as by microscopists. They carry back to a 
very early epoch forms of life which have hitherto been looked 
upon as belonging only to a much more recent era in the life of 
our planet. 

Tne analogy of these homstone nodules to the flints of the 
Chalk is obvious; and the discoveries here announced may be 
regarded as establishing their similarity in origin. The organ- 
isms %ured so closely resemble those of the flint that uiey 
might be taken for them ; it is difficult in all cases to make out 
a difference of species. 

The extreme abundance of the homstone nodules in our pa- 
leozoic limestones will render it easy to multiply observations 
in this new field of research, which presents an interesting addi- 
tion to the labors of the microscopist It will be remembered 
by those who undertake such examinations that the use of tur- 
pentine renders the chips of chert almost as transparent as glass. 

We add a note from Dr. White with figures of some of the 
more frequently recurring forms hitherto observed by him. — Eds. 

To THC Editors: 

Haying recently been engaffed in examining the mieroacopie atractore 
of hornatone fh>m raleozoic rocka, I aendyou the accompanjring aketchea of 
organic forma wtneb I baye diacoyered. They cofnaiat of apicnlea and gem- 
mules of apooffe and fhufraenta of apongea, Desmidies, aeyeral apeciea of 
t^nthidia, ana diaka which probably are to be conaidered aa Diatoma. Horn* 
▲x. Joum. 8ox.-4}aooin> SsRisa, Vol. XXXm, No. W.— Mat, 186SL 
49 
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stone from the Cornifbromi limeetone of central and western New York con- 
tains the matest variety of these or^ic forms. A few specimens hare 
been found in hornstone of the Black River Limestone from Wateitown, N. Y. 
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Figures 10, 11 and 12 were drawn with a magnifying power of 70 diame- 
ters. Fig. 9 with a power of 400 diameters, and all the other figures with a 
power of 325 diameters. Figures 1 to 9, and 14 to 22, are various species of 
Aanthidia found in hornstone from the Comiferous limestone (Lower Devo- 
nian) of central and western New York. Figures 10, J 1 and 12 are spicules 
of sponge from the same localities. Fiff. 13 is a Diatom, on which the radial 
lines were faintW seen. Figures 23 and 24 are gemmules of sponge found in 
the hornstone ot central New York. Figures 25 and 26 represent fiesmidiec, 
which are very abundant in the hornstone from Comiferoos Ihnestone of 
central and western New York. Fig. 27 is supposed to be part of a tooth of 
a Gasteropod. 

Some of the specimens also contain spherical and ellipsoidal bodies 6-1000th 
to 7-] 000th of an inch in diameter, the true nature of which has not been 
determined. 

Figs. 28, 29 and 30 represent structures found in hornstone from the Uaek 
River limestone from Watertown, N. Y., 
magnified 225 diameters: 28 is a Xan- 
thidium covered with very minute spines. 
29 represents two Diatoms : 30 is a sec- 
tion of an egg-shaped body^, x\-9 in<^h in 
diameter, enclosed in a distinct shell, the 
ellipsoidal character of which was clear- 
ly snown in specimens from the Corniferous 
limestone, the shell being filled with very 
nearly transparent quartz. The specimen 
shown in the figure, found in the hornstone 
from the Black River limestone, is filled 
with a crystalline substance of a silkv ap- 
pearance, very nearly transparent Near 
the larger end is a disk, d^ which is prob- 
ablv to be regarded as a Diatom: c is 
probably a crystal The thickness of the 
ellipsoidal shell is about ^Vir oi an inch. 

These investigations were undertaken 
at the suggestion of Prof. Dana, who fur- 
nished the specimens of hornstone, the examination of which has enabled mt 
to make these most interesting discoveries. Yours, &c. 

New Haven, Comi., March 22, ISfi^ M. GL Whitx. 
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Abt. XL.— Cbforocfo lUver of (he WeaL* 

Fob a number of years prior to the commecoement of the 
present war in which our country is so unhappily involved, an 
a»nual appropriation of from 50,000 to 100,000 dollars has been 
made by Congress, for explorations and surveys in unknown re- 
gions west of the Mississippi, to be expended under the direction 
of the Topographical Bureau. Expeditions were therefore sent 
out to vanous parts of the West, with specific instructions as to 
the unexplored district to be examined, and a party organized, 
composed of topographers, meteorological observers, geoIoffistSy 
artists, &c., and placed under the command of an officer of the 
U. S. Topographical C!orps. With an appropriation of 25,000 
dollars, Lieut Ives was ordered in the spring of 1857, to exam- 
ine the unexplored region bordering upon the great Colorado 
of the West and to ascertain the navigability of that river. 
How well Lieut. I. and his assistants performed the duty en- 
trusted to them the volume before us bears ample testimony. 
We regard it as one of the most important and most finished 
reports yet published by the U. S. government in regard to the 
West, and so far as the labors of the authors are concerned, it is 
in the highest degree creditable to them. While thus exam- 
ining the Keport ^fore us with real pleasure we cannot but feel 
the profoundest regret that so able and accomplished an officer 
as Lieut Ives, a native of New York City, but reared in New 
England, should at this time be found fighting in the ranks of 
the enemies of our country, lost to science and the world, at 
war not more with the ^vemment which has educated and ad- 
vanced him than with his own convictions of right and duty. 

We quote that portion of the introduction which relates to 
the history of Colorado explorations and the organization of 
the expedition. 

^ The Colorado of the West is the largest stream, with one exception, 
that flows from our Territory into the Pacific Ocean. It has its sources 
in the southern portions of Nebraska and Oregon, and in its-course to the 
Gulf of California drains two-thirds of the Territory of New Mexico, and 
large portions of Utah and California, an area of more than 800,000 
aquare miles. 

Very little has been known concerning this river. Two streams, Green 
and Grand rivers, which fiow through Utah in a southerly direction, 
have been supposed to unite somewhere near the southern boundary of 

* Report npoo the Colorado River of the West; explored in 1857 and 1868 bj 
lieatensnt Josbpb 0. Ivn, Corps of Topographiosl Engineers, under the directkm 
of the office of Explorations and Surveys; A. A. Humpbests, Oaptam Topographi- 
eal Engineers in cfaar|fe. By order of Secretary of War. 8S4 pages 4to of text, 
with namerous engravings, 8 plates of fossils, 4 maps, two topographical and two 
geological 
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that Territory and form the Colorado, but the point of junction has nerer 
been visited nor determined. For handreds of miles below this point 
the stream has not been seen, till recently, bj white men, excepting at 
one spot, and few Indians, for centaries past, have been near its banks. 
Notwithstanding this, some portions of the river were among the earliest 
parts of America to be explored. In less than fifty years after the land- 
ing of Columbus, Spanish missionaries and soldiers were travelling apon 
the Colorado, followioff its course for a long way from the month, and 
even attaining one of the most distant and inaccessible points of its upper 
waters. More information was gained concerning it at that time than 
was acquired during the three subsequent centuries. 

In the year 1540 the viceroy of New Spain, interested in the accounts 
derived from a Franciscan monk of the tatter^s travels in the Territory 
now called New Mexico, sent an exploring expedition into that r^on 
under the command of Vasquez de Coronado. A detachment of twenty- 
five men, led by one Diaz, left Coronado*s party and travelled westward. 
They discovered the Colorado and follow^ it to its mouth. Their de- 
scription of the river and of the tribes they met upon it is not at all in- 
applicable to the condition of things at the present day, though the state- 
ments iconceming the prodigious size of one community of Indians that 
they eneountered Are a little exaggerated. The Mojaves, to whom, 
doubtless, they refer, are perhaps as fine a race of men, physically, as can 
anywhere be found, but tb^4o not quite come up, in stature and strength, 
to the descriptions of the Spaniards. 

About the same time Captain Fernando Alar^on, by order of the vice- 
roy, sailed up the Gulf of California and ascended the Colorado in boats 
for a long distance. The account of f^hat he saw agrees with that of his 
cotemporary explorer. 

Another of Coronado's captains, named Cardinas, with a party of 
twelve men, reached the pueblos of Moquis, and repaired from them, 
with Indian guides, to a portion of the Colorado, &r distant from that 
seen by the others. The history states that alter twenty days' march, 
over a desert, they arrived at a river, the banks of which were so high 
that they seemed to be three or four leagues in the air. The most active 
of the party attempted to descend, but came back in the evening, saying 
that they had met difficulties which prevented them from reaching the 
bottom ; that they had accomplished one-third of the descent, and from 
that point the river looked v^y large. They averred that some rocks, 
which appeared from above to be the height of a man, were higher than 
the tower of the cathedral of Seville, ^uua was the first description of 
the famous Big Cafion of the Colorado. 

Several times, during the suooeeding jtwo centuries, the lower part of 
the river was visited by Catholic priests. In 1744 a Jesuit missionary, 
named Jacob Sedelmayer, went thither, following the course of the Gila, 
and travelled extensively in both New Mexico and Sonora, and about 
thirty years afterwards the Jesuits ^tabtished missions among the Tuma 
Indians, who iivo at the junction of the Gila and Colorado. Ilie priests 
were subsequently massacred by Um fiesce tribe among whom they had 
located themselves. 

In 1776 another Catholic missionary, Father Escalante, tnorelled from 
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Santa F6 to Utah, and Having explored the region south of the Great 
Salt Lake, pursued a southwesterly course, towards the sources of the 
Virgin, and then crossed to the Colorado, which he reached at a point 
that appears to have been almost identical with that attained, from the 
opposite direction, by Oardinas, more than two centuries before. 

From this time the river was scarcely approached, excepting by an occa- 
sional trapper, or some overland party crossing the lower portion, en route 
to California. A considerable part of the emigration, induced by the 
^Id discoveries in that region, passed through New Mexico, by way of 
ihe Gila, and the travellers were subjected to molestation from the Tumas. 
In 1850 a detachment of troops was sent to the mouth of the Gila to 
keep these Indians under control, and not long afterwards a military post, 
•called Fort Yuma, was regularly established. 

The difficulty of furnishing supplies to the garrison, across the desert, 
was such that, in the winter of 1850 and 1851, General Smith, com- 
manding the Pacific division, sent a schooner from San Francisco to the 
head of the Gulf of California, and directed Lieutenant Derby, topo- 
graphical engineers, to make a reconnaissance, with a view of establish- 
ing a route of supply to Fort Yuma, via the Gulf and the Colorado. 
The result of the reconnaissance was successful, and the route was at 
once put in operation. The freight, carried in sailing vessels to the 
mouth of the river, was transport^ to the fort — the distance to which, 
by the river, is one hundred and fifty miles — at first in lighters, and after* 
wards in steamboats.* 

In 1851, Captain Sitgreaves, U. S. topographical engineers, with a party 
of fifty individuals, made an exploration from Zuni westward. He strudc 
the Colorado at a point about 160 miles above Fort Yuma, and followed 
the east side of the river, keeping as near to the bank as possible, to the 
ioTt He encountered the Moiaves, and found their appearance and cus- 
toms generally to agree with the descriptions of the early explorers. The 
descent was accompanied with hardship and danger. Both the Mojaves 
and Yumas were hostile, and the difficulty of travelling near the river 
was extreme, owing to the chains of rugged and precipitous mountains 
that crossed the valley. The summer heats had parched and withered 
the face of the country ; the stream was low, and what was seen of it 
4id not create a favorable opinion regarding its navigability. 

In the spring of 1854 Lieutenant Whipple, topographical engineers, 
in command of an expedition for the exploration and survey of a railroad 
jroute near the d5th parallel, reached the Colorado, at the mouth of Bill 
Williams's Fork, and ascended the river about fifty miles, leavinp; it at a 
•point not far below where Captain Sitgreaves had first touched it The 
.expedition was composed of nearly a hundred persons, including the escort 
The Mojaves were friendly, furnishing provisions to the party, whose sup- 
ply was nearly exhausted, and sending guides to conduct them by the bc^t 
route across the desert westward. The river was probably higher than 
when seen by Captain Sitgreaves, and it was the opinion of Lieutenant 
Whipple that it would be navigable for steamers of light draught The 
course of the Colorado northward eoald be followed with the eye for only 
A short distance, on account of nK>iintain spurs that crossed the valley 

* A fuller aooount of the opeoiog of JtbiM foute is given in a subsequent chapter. 
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and intercept^ the view. A high distant range, through which ibe 
river apparently broke, was suppled to be at the monUi of the ^ Big 
Cation,' which the Spaniards, in 1540, had visited at a place fiur above. 

The marvellous story of Cardinas, that had formed for so long a time 
the only record concerning this rather mythical locality, was rather mag^ 
nified than detracted from by the accounts of one or two trappers, who 
professed to have seen the cafion, and propagated among their prairie 
companions incredible accounts of the stupendous character of the forma- 
tioD. It therefore became a matter of interest to have this region m- 
plored, and to lay down the positions of the Colorado and its tributaries 
along the unknown belt of country north of the d6th parallel The es- 
tablishment of new military posts in New Mexico and Utah made it ab& 
desirable to ascertain how far the river was navigable, and whether it 
might not prove an avenue for the economical transportation of supplies 
to the newly occupied stations. 

There was no appropriation that would enable the War Department 
to accomplish this service until the summer of 1 857, when the present 
Secretary of War, having the disposition of a certain amount to be ex- 
pended in field examinations, set apart a portion of it for the exploration 
of the Colorado, and directed me to organize an expedition for that object 

To ascertain how far the river was navigable for steamboats being the 
point of primary importance, it was necessary first to make provision for 
this portion of the work. The company employed in carrying freight 
from the head of the Gulf to Fort Yuma were unable to spare a l^at 
for the use of the expedition, excepting for a compensation beyond the 
limits of the appropriation. A boat of suitable construction had, there^ 
fore, to be built on the Atlantic coast and transported to San Francisco, 
and thence to the mouth of the river. In order that the survey dK>uId 
be made at the worst and lowest stage of the water, I had been directed 
to commence operations at the mouth of the Colorado on the 1st of De- 
cember. This lefl little time for preparation, considering that it was 
necessary to build a steamer and carry the parts to so great a distance. 

In the latter part of June I ordered of Reanev, Neale & Co., of Phil- 
adelphia, an iron steamer, fifty feet lonff, to be built in sections, and the 
parts to be so arranged that they could be transported by railroad, as the 
shortness of time required that it should be sent to California, via the 
Isthmus of Panama. About the middle of August the boat was finished, 
tried upon the Delaware, and found satis&ctory, subject to a few altera- 
tions only. It was then taken apart, sent to New York, and shipped on 
board of the California steamer which sailed on the 20th of August for 
Aspinwall. Mr. A. J. Carroll, of Philadelphia, who had engaged to ac- 
company the expedition as steamboat engineer, went out in charge of 
the boat. 

The transportation of the steamer was, to the P&riies concerned, a 
source of more trouble than profit, but the kind offices of the agents of 
the Panama Railroad Companv, and of the captains of the steamships 
on both the Atlantic and Pacinc coasts, united to the careful supervision 
of Mr. Carroll, enabled the awkward mass of freight to reach San Fran- 
cisco in safety by the first of October. 

Dr. J. S. iNewberry was appointed physician to the expeditioni and 
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•Ito to tak» ohftrge of the oatnnd history department. This gentlemaii 
bad prerionaly made eiteosive geological surms in California and Ore- 
gon while attached to the party of Lieutenant Williamson, topographical 
enffineers, in charge of the Pacific railroad sanrejs in those regions. 

llr. F. W. E^ofbtein, who had been attached to Fremont's expedition 
of 1853, and had subsequently been employed with the party that ex- 
plored Uie Pacific railroad route near the 41st parallel, was appointed 
topographer. Messrs. P. H. Taylor and 0. E. Booker were the astro- 
nomical and meteorological assistants. A gentleman belonging to the 
household of Baron Von Humboldt, Mr. Mollhausen, who had been a 
member of the exploring party of Prince Paul of Wirtemburg, and also 
of Lieutenant Whipple's expedition, received from the 8eoreUtfy of War 
the appointment of artist and collector in natural history." 

The Journal of Lieut. Ives is full of interesting descriptions of 
incidents of tiie trip, accounts of numerous tribes of Indians, 
scarcely known prior to his visit, as the Moquis, Mojaves, &c 
An important hydrographio rei)ort of 14 pages is also appended. 
We have room onlv Tor the vivid description of that remarkable 
passage in nature, the Black Cation, given on pages 85, 86, and 87. 

^Camp 69, head of Black CafUm, March 10. — ^The sWff having been 
put in tolerable order, a bucket full of com and beans, three pairs of 
blankets, a compass, and a sextant, and a chronometer were stowed away 
in it, and a little before sunrise the captain, mate, and myself commenced 
the exploration of the cafion. My companions each pulled a pair of 
sculls, and with considerable vigor ; bdt as the current has a fiow of three 
miles an hour we could not make rapid progress. We had proceeded a 
quarter of a mile, and had just rounded the first bend, when one of the 
sculls snapped, reducing by half our motive power. There was, fortu- 
nately, a current of air drawing in the right direction through the narrow 
gorge, and, with the odd scull and a blanket, an apology for a sail was 
rig^d, which, at intervals, rendered great assistance. 

In a few minutes, having passed what may be called the outworks of 
the ran^e, we fairly entered its gigantic precincts, and commenced to 
thread uie mazes of a cafion, far exceeding in vastness any that had been 
et traversed. The walls were perpendicular, and more than double the 
leight of those in the Mojave mountains, rising, in many places, sheer 
from the water, for over a thousand leet The naked rocra presented, vtt 
lieu of the brilliant tints that had illuminated the sides of the lower 
passes, a uniform sombre hue, that added much ,to the solemn and im- 
pressive sublimity of the place. The river was narrow and devious, and 
each turn disclosed new combinations of colossal and fantastic forms, 
dimly seen in the diz zy h eights overhead, or through the sunless depth» 
of the vista beyond. With every mile the view became more picturesquer 
and imposing, exhibiting the same romantic effects and varied transforma- 
tions that were displayed in the Mojave cafion, but on an enlarged and 
grander scale. 

Rapids were of frequent occurrence, and at every one we were obliged 
to get out of the skif^ and haul it over. Eight miles from the mouth of 
the cafion, a loud sullen roaring betokened that something unusual was 
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ahead, and a rapid appeared which was undoubtedly the same that had 
been describe by Ireteba. Masses of rook filled up the sides of the 
channel. In the centre, at the foot of the rapid, and rising four or five 
feet above the surface of the water, was a pyramidal rock, against which 
the billows dashed as they Ranged down from above, and glanced up- 
wards, like a water spout 

The torrent was swifter than at any place below, but a steamboat, en- 
tirely emptied of its cargo, which could be deposited upon the rocks 
alongside of the rapid, could, if provided with long and stout lines, be 
hauled up. During a higher stage of the river the difficulty of the place 
would be much diminish^ With our nearly worn out ropes it would 
be very hazardous to attempt the ascent 

Several rapids followed at short distances, all of which would be trouble- 
some to pass at the present depth of water. The constant getting out of 
the boat, and the labor of dragging it through these difficult places, made 
our progress for some miles exceedingly tedious and fatiguing. As sunset 
was approaching we came to a nook m the side of the cafion, four miles 
above the Roaring rapid, where a patch of gravel and a few pieces of 
drift wood, lodged upon the rocks, offered a tolerable camping place, and 
we hauled the skiff upon the shingle, and stopped for the night There 
was no need of keeping a watch, with two grim lines of sentinels, a thou- 
sand feet high, guarding the camp. Even though we could have been 
seen from the verge of the cliff above, our position was totally inaccessible. 

Darkness supervened with surprising suddenness. Pall after pall of 
shade fell, as it were in clouds, upon the deep recesses about us. The 
line of light, through the opening above, at last became blurred and 
indistinct, and, save the dull red glare of the camp-fire, all was enveloped 
in a murky gloom. Soon the narrow belt again brightened, as the njn 
of the moon reached the summits of the mountains. Gazing &r upward 
upon the edfl;es of the overhanging walls we witnessed the gradual illumi- 
nation. A rew isolated turrets and pinnacles first appeared in strong 
relief upon the blue band of the heavens. As the silvery light descendei^ 
and fell upon the opposite crest of the abyss, strange and uncouth shapes 
seemed to start out, all sparkling and blinking in the light, and to be 
peering over at us as we lay watching them from the bottom of the pro- 
found chasm. The contrast between the vivid fflow above, and the black 
obscurity beneath, formed one of the most striking points in the singular 
picture. Of the subsequent appearance of things, when the moon rose 
higher, I do not think any of our weary party took particular notice. 

This morning, as soon as tl^e light permitted, we were again upon the 
way. The ascent of the river was attended with as much labor as it had 
been the day before ; for though none of the rapids were of so violent a 
character, they were of constant occurrence. The wind still held to the 
south, and the blanket sail was again set to great advantage. 

The cafion continued increasing in size and magnificence. No descrip- 
tion can convey an idea of the varied and majestic grandeur of this peer- 
less water-way. Wherever the river makes a turn the entire panorama 
changes, and one startling novelty after another appears and disappears 
with bewildering rapidity. Stately fa9ades, august cathedrals, amphi- 
theatres, rotundas, castellated walls, and rows of time-stained ruins, sur^ 
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mounted by erery form of tower, minaret, dome, and spire, have'^beeii 
moulded from the cyclopean massee of rock that form the mighty defile. 
The solitude, the stillness, the subdued light, and the vastness of every 
aurrounding object, prod^ioe an impression of awe that ultimately becomes 
almost painful. As hour after hour passed we began to look anxiously 
ahead for some sign of an outlet from the range, but the declining day 
brought only fresh piles of mountains, higher, apparently, than any before 
Been. We had made up our minds to pass another night in the cafion, 
and were searching for a spot large enough to serve as a resting place, 
when we came into a narrow passage, between two mammoth peaks, that 
seemed to be nodding to eadi other across the stream, and unexpectedly 
found, at the upper end, the termination of the Black cafion. 

Low hills of gravel intercepted the view, and prevented us from seeing 
far into the unknown region beyond. A mile above the cafion the river 
swept the base of a high hill, with salient angles, like the bastions of a 
fort At the base was a little ravine, which offered a camping place 
that would be sheltered from observation, and we drew the skiff out of the 
water, determining not to proceed any further until to-morrow. Leaving 
the mate to take charge of the boat^ the captain and myself ascended the 
liitl, wliicb is over a thousand feet high. A scene of barren and desolate 
confusion was spread before us. We seemed to have reached the focus 
or culminating point of the volcanic disturbances that have left their traces 
over the wliole region south. In almost every direction were hills and 
mountains heaped together without any apparent system or order. A 
small open area intervened between camp and a range to the north, and we 
could trace the course of the river as it wound towards the east, forming 
the Great Bend. In the direction of the Mormon road to Utah, which ia 
but twenty miles distant, the country looked less broken, and it was evi- 
dent that there would be no difficulty in opening a wagon communication 
between the road and the river. We tried to discover the valley of the 
Virgin, but could see no indication of any stream coming in from the 
norUiwest The view in that direction was partially obstructed by an* 
other summit of Fortification rock. 

Not a trace of vegetation could be discovered, but the glaring mono- 
tony of the rocks was somewhat relieved by grotesque and fsnciful varie- 
ties of cx>loring. The great towers that formed the northern gateway of 
the cafion were striped with crimson and yellow bands ; the gravel blufis 
bordering the river exhibited brilliant alternations of the same hues, and 
not far to the east, mingled with the gray summits, were two or three 
hills, altogether of a blood-red color, that imparted a purely ghastly air 
to the scene. 

The approach of darkness stopped further observations, and we de- 
scended to camp, having first taken a good look in every direction, for 
the smoke of Indian camp-fires, but without discovering any. In making 
the sixteen miles from last night's bivouae, we have had to labor hard for 
thirteen hours, stemming the strong current, and crossing the numeroui 
rapids, and being thoroughly exhausted, depend for security to-night more 
upon our conceded position than upon any vigilance that is likely to be 
exhibited.** 

▲h. Joub. 8oL-43£OOira Sekos, Vol. XXXIII> No. 90,— Hay» 1869. 
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The greater portion of Lieut. Ives' report is in the form of a 
Journal, noting the current events of each day, in a style clear 
and attractive. His descriptions of the numerous cafions along 
the Colorado are exceedingly graphic and beautiful. On page 
101 we have the followinff description of the side cafions of the 
Colorado, which are well depicted in the annexed engraving: 

"A few of the Hualpais paid us a visit, but their intelligence is of so low 
an order that it is impossible to glean informatioD from them, and their 
filtbiness makes them ojectionabje. Our new gniden seemed to think 
we should have difficulty in ascending to the portion of the plateau which 
they traverse on the way to higher points upon the river. The route 
they ordinarily pursue follows the cafion of Diamond creek, but this they 
pronounced impracticable for mules, and said that we must retrace our 
course for several miles in order to strike a more circuitous, but easier 
trail, that ascended one of the branch canons. 

Fallowing their advice and guidance, yesterday morning we toiled up 
the rough road by which we had come, for six miles, when they strucs 
off into a side ravine that led towards the southeast. Half a mile from 
the mouth, the Hualpais told Ireteba that our camping place was just 
ahead, and scrambling over the summit of a hill, in a minute were both out 
of sight. For a mile we kept on, every few moments coming to a fork, 
whera the selection of the right road was left to chance. There was a 
aetwork of cafions, and the probabilities were that nine out of ten would 
lead to an impassable precipice. The ascent became so rough that it was 
already almost impracticable for the mules, and at last the Mojaves stopped, 
declaring that they bad lost their way, and had no idea how to find the 
camping place or the water, and that the Hualpais were a very bad set^ 
This opiuion no one was inclined just then to dispute. 1 however asked 
one of the Indians to go back and endeavor to find the deserters or some 
other member of their tribe. We waited impatiently for half an hpur, 
and then the order was given to countermarch, for I intended to search 
for the route by which we had come ; but before going far, the Utile 
Hualpais came back. He seemed amused that we should not have l)eeii 
able to find the water, and again took his place at the head of the column. 
He conducted us for two miles through a difficult and intricate maze of rav- 
ines, and then climbed a side hill, and in a most unexpected nlace pointed 
out a little spring. There was a sufficiency of water, and tolerable grass 
near by. The second Hualpais came back during the evening, and 
leemed also to be astonished that we should have h^ trouble in finding 
what to him was so familiar. They both professed a determination to 
accompany the train^ and Ireteba told me that it was thne for himself and 
companions U) returu.** 

In securing the services of Dr. Newberry as Geologist and 
Naturalist of the expedition, the Department was fortunate — his 
well known ability m these branches of science, as well as his 
previous experience in connection with other expeditions in the 
far west, peculiarly fitting him for the task. His report is ably 
drawn up and contains lucid descriptions of the geological and 
physical features of the country along the line of exploration. 
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The nameroua great gorges and profound cafions cat bj tbe ero- 
sive action of water, through tnousands of feet of strata, in a 
district where the rocks have, for the most part, suffered little or 
no disturbance since their deposition, afforded him a fine oppor- 
tunity to study its geological structure. Probably in no other 
part of the world can so great a thickness of strata be seen and 
examined inch by inch in one continued section as here. These 
tremendous chasms cleaving the beds, as they do almost vertically 
sometimes to the astonishing depth of from three to six thousand 
feet, reveal every bed and layer of rock from top to base, as 
clearly and distinctly as they can be seen in the artificial excava- 
tions along our rail-roads. 

In the great Cafion of the Colorado, on a high mesa, west of 
the Little Colorado, Dr. N. saw at a single exposure in regular 
succession the following formations : 

1st Upper Carboniferous limestone surmounting beds of cross- 
stratified sandstones, and red calcareous sandstones with gypsum, 
altogether, 1200 feet. 

2a. Lower Carboniferous limestone, 1000 feet 

Sd. A ^reat thickness of limestone shales, and grits, apparently 
of Devonian age, resting upon heavy deposits of limestone, mud 
rocks, and sandstones, apparently of Silurian age, with a sand- 
stone at the base, probably representing the Potsdam sandstone 
of New York: the whole not less than 2,800 feet 

Beneath all these stratified rocks the gorg^ is excavated so aa 
to expose 1000 feet of granite. 

Of these rocks Dr. Newberry remarks that, " the Silurian and 
Devonian strata are entirelv conformable among themselves, and 
with the Carboniferous rocks. They lie nearly horizontal upon 
the granite, forming a series of sandstones, limestones, and shales, 
about 2000 feet in thickness. The Carboniferous series con- 
sists of over 2000 feet of limestones and gypsum, apparently all 
massive, and often highly fossiliferous. The upper members 
of the latter series form the surface of the mesas of the Little 
Oolorada, upon which the volcanic group of the San Francisco 
mountains rest as a base." 

At other localities Dr. N. had opportunities to examine the 
succeeding formations above those just alluded to. One of these, 
at the crossing of the Little Colorado, where one side of the val- 
ley is formed by a third mesa wall, which with the slope at its 
base rises to an elevation of at least one thousand feet in height 
above the stream. 

" This mesa," he says, " i» composod of deep-red sandstones, shales, and 
conglomerates, resting conformably on the Upper Carboniferous limestone, 
over which is a series of variegated marls, with bands of roagnestan lime- 
stone. The latter series forms the surface of the mesa for many miles 
towards tbe northeast, and has an aggregate thickness of perhaps 1,500 
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The Tariegated marls and the ttoderljing red eandetonet are all regarded 
as Triassio by Mr. Maroou ; but the marls exhibit a remarkable HtQologi* 
oal identity from top to bottom, and the upper portion contain plants of 
Jurassic affinities. Without more fossils from these formations it seema 
to me, at least doubtful whether we can draw the lines of classification as 
sharply as he has done ; and it woold even be a little surprising if there 
should ever be found good palseontoloffical evidence for the identificatioii 
of all the European subdivisions of ue Permian, Triassic, Jurassic, and 
Chalk, of which he claims to Iwve demonstrated the ezisteaee i& this 
vicinity. 

Upon the mesa of the variegated marls at the Moquis village rises still 
another, to the height of 800 or 900 feet, composed of coarse yellow 
eandstones, green shales, and beds of lignite— a group of strata which haa 
been called Jurassic, but which contain impressions of dicotyledonoua 
leaves, with AmmoniieSf Oryphmm^ and InoeeramuB of Cretaceous species. 
These fossils leave no room for doubt in reference to the age of the strata 
which contain them, but prove them to be Lower Cretaoeous.** 

The enormous thickness of strata is at places surmounted by 
another series of great thickness. This series is thus alludes 
to by Dr. N. 

''Going north from the Moquis villages, on the Lower Cretaceous mesa, 
our progress was arrested by a want of water ; the surface being every* 
where cut by deep cafions, by which it is drained to excess ; evenp^ ram 
drop which falls finding its way immediately into the bottom of^ these 
ravines, where it is humed off to the ftir deeper cafions of the Colorado 
and its larger tributaries. Before we turned back, however, we had ap- 
proached nearly to the base of a waTl rising abruptly from the mesa m 
which we stood to the height of more than 1,000 feet This waif was as 
white as chalk, and reflecte4 the sunlight like a bank of snow. It is 
evidently the edse of another and higher plateau, and apparently reaches 
to the Great Colorado, where it caps the * high mesa,' forming part of 
the stupendous mural faces, presented toward the south and w^ which 
were distinctly visible when we had receded from them to the distance of 
a hundred miles. • 

What is the character of this upper mesa I had no means of deter- 
mininfl^ at this time, and even now there may be some miestion about it ; 
but I have scarcely a doubt that it is composed of the Upper Cretaceous 
strata, the equivalents of the ' white chalk ' of Europe." 

In regard to the causes which have produced the remarkable 
topographical features of this interesting region, Dr. Newberry 
shows tnat it is not due, as would probably be supposed by one 
not accustomed to the study of such phenomena, to volcanic or 
eruptive agencies, but solely to the erosive action of running 
water. Thus he continues : 

^The sketch which has been given of the table-lands of the upper 
Colorado, though brief, will perhaps suffice to convey an idea of the gen- 
eralities of their structure and relations. But before returning to the 
details of the local geology of our route, I ouffht perhaps to refer briefly 
to two questiooa of general importi which womd naturally suggest them- 
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selves to any geologist who should traverse the taUe^lands irest of the 
Kockj monntains, or should receive an accurate description of them from 
others. 

T]ie first of these questions is : To what cause is due the peculiar topo* 
graphical features of the surface of the table lands — where the different 
formations succeed each other in a series of steps, which general! j present 
abrupt and wall-like edges — the more recent strata occupying the highest 
portion of the plateau ? The other has reference to the place and extent 
of the dry land, of which the erobion furnished the sediments now com- 
posing the table-lands. 

The first of th<>se Questions belongs appropriately to the subject of sur- 
face geology, and will be referred to again. I may say here, however, 
that, like the great cafions of the Colorado, the broad valleys bounded bj 
high and perpendicular walls beionp to a vast syttem of erosion^ and ar$ 
wholly due to the action of water. Probably nowhere in the world has 
the action of this agent produced results so surprising, both as regards 
their magnitude and their peculiar character. It is not at all strange 
that a cause, ifvhich has given to what was once an immense plain, under- 
laid by thousands of feet of sedimentary rocks, conformable throughout, 
a topographical character more complicated than that of any mountain 
chain ; which has made much of it aosdutely impassable to man, or any 
animal but the winged bird, should be regarded as something out of the 
common course of nature. Hence the first and mdst plausible explana- 
tion of the striking surface features of this region will be to refer them 
to that embodiment of resistless power — the sword that cuts so many 
geolofirical knots — volcanic force. The Great Cafion of the Colorado 
would be considered a vast fissure or rent in the earth's crust, and the 
abrupt termination of the steps of the table-lands as marking lines of dis- 
placement This theory though so plausible, and so entirely adequate to 
explain all the striking phenomena, lacks a single requisite to acceptance, 
and that is truth. 

Aside from the slight local disturbance of the sedimentary rocks about 
the San Francisco mountain, from the spur of the Rocky mountains, near 
Fort Defiance, to those of the Cerbat and Aztec mountains on the west, 
the strata of the table-lands are as entirely unbroken as when first depos- 
ited. Having this question constantly in mind, and examining with all 
possible care the structure of the great cafions which we entered, I every- 
where found evidence of the exclusive action of water in their formation. 
The opposite sides of the deepest chasm showed perfect correspondence 
of stratification, conforming to the general dip, and nowhere displacement ; 
and this bottom rock, so often dry and bare, was perhaps deeply eroded, 
but continuous from side to side, a portion of the yet undivided serie* 
lying bebw." 

In an attempt to restore the physical geography of this region 
during the PalflBOzoic age, Dr. Newberry remarks : 

''The question of the origin of the sediments composing the stratified 
rocks of the table-huids of Uie Colorado 4»n scarcely be intelliffently dis- 
cussed till we know more than we now do of the geology of a large area 
lying north of Uie Colorado, and of the broad and compound helt of 
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mountains, which we have covered by a single name, (Rocky mountains,) 
bat which, when carefully studied, will probably not be found to form a 
geological unity. 

This much, however, we can fairly infer from observations already made 
on the geological structure of the far west, viz : That the outlines of the 
western part of the North American continent were approximately marked 
out from the earliest Palaeozoic times ; not simply by areas of shallower 
water in an almost boundless ocean, but by groups of islands and broad 
continental surfaces of dry land. 

Since the erosion of rocks is always subaerial; or at least never takes 
place more than forty feet below the ocean surface, it follows that to form 
the stratified rocks of only that portion of the great central plateau which 
borders the Ck>lorado, an island 300 miles in diameter, and at least 6,000 
feet high, or, what is more probable, a continent of six times that area 
and 1,000 feet high, was worn down by the action of waves and rains, 
and in the form of sediments, sand, gravel, clay or lime, deposited on the 
sea bottom. 

When we reflect that, with the exception of narrow wedges of erupted 
material in the mountains, an area having, on the d6th parallel, the 
breadth of the entire distance between the great bend of the Colorado 
and the Missiraippi, (1,200 miles,) and a great, though yet unmeasured ex- 
tension north and south is occupied by several thousand feet of Palseozoic 
and Secondary strata, we must conclude that these sediments have not 
b^n derived from the erosion of emerged surfaces east of the Mississippi, 
but here formed by the incessant action of the Pacific waves on shores 
that perhaps for hundreds of miles succumbed to their power and by 
broad and rapid rivers which flowed from the mountains and through the 
fertile valleys of a primeval Atlantis. 

I have already alluded to the absence of the Silurian and Devonian 
rocks from the sections on the flanks of the Rocky mountain axes in 
New Mexico, while they occur in great thickness in the sections of the 
cafion of the Ck>Ionido, and that they were deposited around, and abutting 
in horizontal stratification affainst, the granitic spurs of the mountains 
bounding the table-lands on Uie west; and further, that the axes of these 
mountains are on the east side flanked by Carboniferous strata resting 
on the granite; the Silurian and Devonian rocks being absent These 
facts show that the older Paleozoic strata were deposited in a trough or 
basin bounded on the east and west by granitic mountains which rose 
above the ocean^s surface. 

The Potsdam (?) sandstone which is largely developed in the Great 
Cafion is a coarse silicious rock that must nave been derived from the 
erosion or land at no great distance. 

It is true that the Silurian, Devonian, and Lower Carboniferous lime* 
stones are, where I examined them, nearlv destitute of fossils, and seem to 
be deep-sea deposits, but shore lines would doubtless, by proper search, be 
found, where fossils are abundant, within a few miles of the looalitiea 
where these strata are exposed on our route. 

It would seem that in that vicinity (mouth of Diamond river) the water 
shoaled by the deposition of the sediments forming the older rocks, as the 
overlying Carboniferous strata abound in fossils, and one of the members 
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of that series, a sandstone, ererywhere affords strSnng evidence of eurrent 
action in its cross stratification. 

In harmony with this fact is the occarrenoe of trae coa] measures with 
beds of coal, indicating emerged land at that epoch, north of the Colo- 
rado, at no great distance from this locality. 

Hence the theory generally received that the formation of the continent 
began in a nucleus about Lake Superior, and that the places of the Rocky 
and California mountains were, until the Tertiary period, occupied by an 
open sea is proved untenable." 

The engraving on the opposite page showing Chimney Peak 
range is thus described: 

^Above the mica slate hills, red, white, green, pink, and blue tufiu, 
porphyries, and trachytes, described as occurring below, reappear, giving 
the same fantastic appearance to the scenery. These rocks, with trap and 
scoria, extend from the river to Chimney Peak. 

Chimney Peak is a remarkable picturesque double pinnacle which crowns 
a mountain chain, probably the northwestern prolongation of the middle 
range of the Purple Hills. Like the other peaks of the range it is com- 
posed of trap, and affords a striking example of the tendency to form co- 
lumnar summits exhibited by all the mountains of this vicinity. Dome 
monntains on the east of the Colorado, present the same features in neariy 
an equal degree. The mountains which have this form are all trappeau 
In character, and doubtless owe their peculiar outlines to the manner in 
which this material yields to the action of the elements. The trap is usu- 
ally more or lees columnar in structure, the cleavage planes which bound 
the columns being perpendicular to the cooling sur&ce. When, as most 
frequently occurs, these planes are vertical, by the erosion of rains and 
flowing streams, perpendicular walls are formed, and large masses usuallr 
exhibit mural faces. This will account for the peculiar outline which 
many of the trappean summits of the mountains of the Colorado basin 
present Their great altitude, as compared with the mass of the ranges 
which they crown, is doubtless due to the resistance offered by their 
material to the atmospheric influences which have removed perhaps sev- 
eral hundred feet of the more yielding tu&s and trachytes once surround- 
ing them. 

About the bases of some of the isolated mountains of the Colorado basin 
the material washed from the sides ind summits has accumulated, and 
where these detrital slopes have been opened in the beds of the * washes' 
I have described, I was able roughly to measure the amount of denudation 
the mountains had suffered. From these data it would appear that many 
of them have once been fully twice their present size. 

At Precipice Bend and Barrier islands the river impinges against huge 
masses of red trachytes, west of which the highly colored rocks before 
described are very conspicuous, and extend for many miles along the base 
of Chimney Peak range. 

^At intervals the sedimentary rock is covered with erupted materials, 
basaltic trap, scoria or ashes ; and at several points are cones, once minor 
volcanic vents, and the sources from which these igneous rocks were de- 
Ax. JouB. Sol— Sbooitd Sbbixs, You XXXm, No. d9.— Mat, 1862. 
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med. Near our camp 84 is the most interestiD^ group of these craters 
met with on our route, (see p. 402). Several of &ma are still very perfect 
in form, and long sinuous lines of black lava run down their* sides — 
graphic records of their latest eruptions." 

But we have neither time nor space to speak &rther of this 
interesting and valuable report Nearly 15,000 copies of it 
have been published by the Government, and it will doubtless 
be accessible to all who may wish to examine it for themselves. 
The authors have acquitted themselves with honor, the typo- 
graphy is clear and excellent, with very few errors, but with 
the exception of the scenic views and the topographical maps, 
the engravings are many of them quite poor. The maps which 
accompany this Eeport do great credit to the artistic skill and 
originality of Mr. £^lofi&tein, who has adopted a system of ruled 
tints by which the light sides of the mountains are relieved and 
the comparative altitudes of different levels exhibited, producing 
a most beautiful and effective picture of the topography, resem- 
bling a relief model. The maps are duplicated for the geologv, 
the tints of the various formations being lightly and skillfully 
washed over them. The fossils are done in a harsh mechanical 
style of ruling, with little or no delicacy of tinting, and fail to 
exhibit to the eye of the Palaeontologist their proper specifio 
characters. There are comparatively few engravers capaole of 
executing such illustrations in a style to be of service in the 
identification of species and creditable to the artistic skill of the 
country, and such persons rarely visit the seat of government 
to scramble after contracts; the consequence is that this kind of 
work, in too many cases, falls into incompetent hands. Proofs 
of engravings of objects of natural history ought always to be 
submitted to the careful inspection of the author or to some 
competent naturalist who shall have the power to accept or 
reject them, which has been, hitherto, seldom or never done. 

We think we see in the future the dawn of better things, when 
mere political influence shall not control the publication of those 
scientific works with the proper execution which the national 
honor is inseparably connectea. 
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Aet. XLL-^JSnumeration of the Plants of Dr. Parry's OoUectian 
in the JRbcky Mountains in 1861 ; bj AsA Oray. Gontinaed 
from p. 248. 

Since the first part of this Enumeration was published, Dr. 
J. D. Hooker's most interesting memoir, entitled "Outlines of 
the Distribution of Arctic Plants," has been received. This is 
of ^reat importance in the study of any alpine or subalpine c<d- 
lection like the present, and has given occasion to a few remarks 
in the following pages. The memoir itself I expect to give 
Some account of hereafter. 

No. 79. Mr. Black, the obliging Curator of the Hookerian Herba- 
riaro, calling my attention to this number, enables me to correct an ob- 
vious error in my naming, in the first part of this enumeration. The 
plant is not Ranunculus glaberrimusy Hook., but an abbreviated subal- 
pine state of K alUmarfoliuSy Qever (the same as No. 306 of his coUeo- 
tion), to which Bentham refers the A, Flammvla of American authors. 

I am well satisfied to see that Dr. Hooker, in his important paper on 
the Distribution of Arctic Plants, reduces E, EtcJischoltzii to R. nivalis^ 
L. Some specimens of Parry's No. 80 probably belonged to R. affinis. 

104. Cleomdla tenuifolia^ Torr , from the district in which Dr. James 
discovered this species, so long taken for the original C, Mexicatia. 

105. Cleome integrifolia^ Torr. <fe Gray. The C. serrulata is probably 
a nonentity, or a mere variety of this. 

106. Viola hiflora^ L. This arctic-alpine species of the Old World 
had been traced all the way round to N. Japan and £[amt8chatka, but 
WAS not before known as American, unless perhaps recently to Dr. 
Hooker, who has recorded it in his Tabular View, — perhaps on Dr. 
Parry's specimens, which may have reached him in time ; or perhaps 
Bourgeau may have met with the plant 

107. Viola Muhlenhergii^ Torr. ; with some pubescent specimens be- 
longing to the next 

108. Viola Muhlenberpiiy var. pubescens, passing into F. adunca^ Smith 
[V, longipes, Nutt); which, except in its longer (seldom crooked) spur, 
as closely answers to the V. arenaria and pumila^ as the ordinary F. 
Muhlenbergii does to the F. sj/lvatica, of the Old World. F. adunca 
should therefore have been added to«the synonyms adduced by Dr. 
Hooker, in bringing all of this group under k. carUna, Parry's speci- 
mens answer well to Bourgeau's from Saskatchawan. 

109. Viola NatUillii^ Pursh ; from the plains. 

110. Viola paltutrii^ L, From the alpine region, apparently, and 
the true palaatria. The plant of our White Mountains is rather F. 
epipsila, Ledeb. Dr. Hooker goes a step too far in referring our F. 
blanda (with its lanceolate sepals and white flowers) to V.palustris. 
Our difficulty is to keep F. blanda clear of F. primulafolia^ and that 
clear of F. lanceolata. 

111. Otranium Carolinianum^ h. 
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112. Oeranium Bichardsonii^ Fisoh. & Mey.: ^var. stylls profimdias 
divisis nudiosculis.'' Engelm. 

118. Geranium Fremontii, Torr.: ♦* var. Parry* ; caalibus pedancu- 
lis^ue patenter glandnloso-villosis ; foliis minas profande incisis, laciniit 
oltimis deDtibosve ovatis obtositit^alift.*' Engelm. — The deflorate pedi- 
cels are sometimen declined. 

114. Gaura cocdneci^ Nutt 

116. (Enothera lavandulcefolia^ Torr. & Gray. 

116. (Enothera albicaulU, Nutt, with pinnatifid leaves. 

117. The same with undivided leaves. 

118. Slenoeiphon virgatus, Spach. 

119. Epilobium ietragonum^ L. Just like Swedish specimens. 

120. Epilobium alpinum, L. The same genuine form was gathered 
by Mr. II. Engelmann at Bridger's Pass. 

121. EpilMum aUinifolium, Vill. The same as the larger form in 
the alpine r^rion of the White Mountains of New Hampshire. Dr. 
Parry notes it as probably a form of the last, and so we have regarded it. 

122. Nearly tho same as No. 119, but nearly smooth. 

128. Epilobium latifolium^ h. Perhaps its most southern station. 

125. Epilobium paniculatum, Nutt 

124. Oayophytum ramosiesimum, Torr. is Gray. 

126. Mentzelta albicaulis^ Dougl. 

127. Mentzelia (Bartonia, Nutt) nuda, Torr. & Gray. 

128. Sedum Rhodiola^ L. The female plant ^ Along the borders 
of alpine brooks." 

129. Sedum rhodanihum (sp. noy.) : floribus hermaphroditis plerisque 
tetrameris pedicello plus duplo longioribus; sepalis Hnearibus; petalis 
bete roseis lanceolatis sensim acuminatis stamina (oppositopetala eis 
infra medium adnata) paullo superantibus ; ovariis rectis; stylis fili- 
formibus : c«t ut in S, algido videtur. ^ High alpine re^on in moist 
places, at greater elevation than the preceding : fl. July." Petals nearly 
naif an inch long, of a clear and deep rose-color, while those of 8, af- 
gidum^ of the Altaic Alps are described and figured as yellow, or dull 
rose-color with age, and blunt As the stamens are adnate to the petals 
nearly as high as in S. algidum^ it cannot be the doubtful S. euphor* 
bioides of the elder Schlechtendal, from Arctic Siberia, which Ledebour, 
who took it up, regards as a possible variety of S. algidum. 

180. Sedum stenopetalumfrunk. All our species should be elabo- 
rated anew. 

181. Silene Drummondii^ Hook. The species of this group are much 
coniiised in the Flora of North Ammca. 

184. Silene Scouleri, Hook. 

187. Silene Mensieiii^ Hook. 

182. 188. Lychnis apeiala, L. (L. brackypeiak^ Homem.) Uniflorott* 
and pauciflorous forms. 

185. See Gentianoj amonff the MonopetalsB. 

186. Stellaria (on^o/ta, Afuhl. 

188. Cerastium vulgatwny the var. Behringianumy and C. arvense^ L, 
mixed. 

189. Sagina Linncsiy PresL 
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140. Arenaria Fendleri, Gray, PI. Fendl. 

141. Arenaria arctiea, Stev., var. y, Torr. & Gray. 

142. Ctaytonia arctiea (Adams), var. megarhisa : foliis canlinis lance* 
olato-spathulatis seu lineari-spathulatis basi attenuatis quasi petiolatis ; 
racemo intra folia snbsessili (an semper ?). C, megarhiza^ Parry in Iitt, 
a name very probably to be adopted. '^ High alpine stations, extending 
to the crest of the snowy range ; flowers from June to August. Grows 
in crevices of rocks, its large tap root penetrating to a great depth. 
Flowers, profuse, white with greenish-purple veins." — The laiw perpen- 
dicular root (about an inch in diameter), with the radical leaves and 
flowers, are just as in large specimens of C, JoanneanOy Roem. & Schult 
(C. actUifolia, Ledeb. Fl. Ah. and Ic. PI. Ross., t. 872, non Pall, Willd.) 
of which, confirmed by Trautvetter in Fl. Taimyrensis, I conclude that 
(7. arctiea^ Adams (published two years earlier) is only a more arctic 
form. But the leaves of the cauline pair in our plant are much longer 
and narrower, tapering into a petiole, and they closely subtend the short 
raceme ; wherefore this fine plant would most naturally, and perhaps 
more correctly, be taken as specifically distinct from ^e arctic-alpine 
Siberian one ; in which view Dr. Parry's name is appropriate for it. I 
have seen no intermediate form. But after the experience we have had 
of the variability of the foliage of Claytonias, I prefer to risk the view 
here taken. 

Aided by Dr. Parry's excellent specimens, I have now reviewed my 
MS« notes upon Pursh's (7. lanceolata (which has been such a puzzlel 
and upon the related perennial species. It will be seen that rursh's 
name, descriptive phrase, and figure do not accord ; also that he adds, 
^^Pall. M8S^^ ana states that he found in herb. Lamb. '^ a specimen 
collected by Pallas in the eastern part of Siberia, perfectly a^eeing 
with the present species," — doubtless the C, Joanneana, Roem. 4 Sch., 
of which I have seen Pallasian specimens. I have reason to think that 
Pursh's plate was made up from this Pallasian specimen and from the 
materials he had from Lewis, which last also perhaps comprised por- 
tions of two species. The radical leaves figured, which certainly are 
are not '* lanceolate," are probably from the Siberian plant ; the cauline 
of the plate are are not " ovate," and are narrower than I have observed 
them in any Siberian specimens, — in which, however, they are said to 
vary from ovate to elliptical : the naked corm, resembling that of O. 
VirginieOy must belong to that ClayUmia of the Rocky Mountains, drC| 
which is so nearly related to C Carolimanay but with sessile, oblongs, 
linear-oblong, or even linear-lanceolate leaves, when dry 3-nerved from 
the base, L e., the C7. lanceolata of Hooker's Flora, and the C. Oarolini* 
anOj var. sessilifolia, Torr. in Pacif. R. R. Rep., 4, p. 10. Norw, mv notes, 
made in the year 1839, upon Pursh's materials in the Lambertian her- 
barium, state that the specimen there ticketed C. lanceolata by Pursh is 
the tuberiferous or corm-bearing plant, above-mentioned, and which 
may therefore, if permanently distinct from its eastern relatives, retain 
that name. With it is a specimen, ticketed by Pursh ^ 0. landfolia^ 
havinff lanceolate-ovate cauline leaves. This may have furnished the 
model for the flowering stem of Pursh's figure, but it is not accompa- 
nied by any root or any radical leaves ; while, as to the corm-beanng 
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qpecies, these bear only single or very few radical, leaves, and. mostly 
none at all when the corm produces its flowering stem. The C, lanceo' 
iota of Hooker's Flora, as to the specimens, so accurately characterized 
in his remarks, is the same cormiferous species as Pursh's. But his 
specific phrase and the closing remark are evidently more or less influ- 
enced by Pursh's figure. The present discovery of a great tap-rooted 
ClayUmta in the Rocky Mountains renders it not unlikely that Lewis 
and Clarke may have gathered the two species, — this without the root, 
— and that Pursh may have confounded them. However that may be, 
the names of the species concerned should stand as follows : — 

C. LANCKOLATA, Pursh, fidc herb., &c^ for the corm-rooted plant of 
the RocW Mountains and California, with sessile narrow leaves. Yet 
this is quite likely to prove a variety of C. CaroUniana (which also in- 
habits the valleys of the Rocky Mountains, both in New Mexico and in 
the British possessions), and that again runs insensibly into (7. Virginiea. 
It would appear that C. lanceolata extends to Kotzebue's Sound (Hook. 
A Am., Bot Beech. Voy., p. 123), and to the opposite Asiatic coast 
/Cham, in LinnsBa, 6, p. 563). But Hooker and Amott's C. Virginica 
from the Utter r^on is probably 

C. TUBBRosA, Pall, in Wiild. Rel., ex Schult Syst 6, p. 436. C. Vir- 
pmco, Willd. Herb. If I may rely on my notes taken in the herbar 
rium of Willdenow in the year 1839, this plant of Pallas, with leaves 
as narrow as those of our C, Virginica^ has the cauline ones closely 
sessile, and a fusiform eaudex (so that the C, Virginica of Fenzl in the 
Flora Rossica is factitious) ; and I suppose that C, Hschtfckoltzii, Cham. 
L c., is the same plant Also that C. acutifolia, Pall in Willd. Rel. 1. c, 
is a broader leaved form of it, verging towards 

C. ARTiOA, Adams. This species (to which I dubiously append Par- 
iT^s No. 142) was founded upon the most reduced and arctic state of 
the species to which belong C. Sibirica^ Pallas in herb. Willd., but not 
of LinusBUs,* C. Joanniana of Schultes, C. acutifolia of Ledebour, and 
C, arciica^ var. maxima^ of Chamisso. 

143. Talinum pygnamm (sp. nov.). Gray in coll. H. Engelmann, £x- 
ped. Bryan. I know not if tnis is yet published. Parry's specimens 
closely resemble those gathered by H. Engelmann at Bridger's Pass, in 
the year 1856, except that they are lai^er and finer. It is an acaules- 
cent species, with a fusiform perennial root, the crown bearing a cluster 
of linear or spatulate-linear leaves, with one-flowered and mostly bi- 
bracteoUte peduncles in their axils. 

144. Ceanothus Fendleri, Gray, PI. Fendl. 

145. Ceanothus velutinus, Dougl., near the var. latvigatuSj Torr. is 
Gray. 

146. Berheris Aquifolium^ Pursh, var. repens, 

147. Papaver alpinumf L. (P. nudieaule). High alpine. 

148. Callirrhoe involucratOy Gray, PL Fendl., &c. 

149. mbes laeustre, Poir. An alpine form: '*the common alpine 

* The ttatement respecting the C. Sibirica of the LioiiMUi herbnriiim, made in 
the Flora of North America^ 1, p. 470, and for which I am retponsible, it not boome 
out by my MS. notes, whkh, on the oontrary show that C, Sirica, L,, is entirdlj 
aMnoid$i,Hiam, 
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Gooseberry , fruit reddish, hispid : flowers brownish," fewer in the rt- 
ceme than in the common plant. This is probably B. setosum^ Dongl. ; 
at least it is the plant cultivated under that name, many years ago, by 
Loddiges. 

1 50. Bibes cereum^ Dongl " Pmit reddish or amber^olored, insipid.' 

151. Bibes hirtellum, Michx. "Fruit dark purple, very acid." 
162. Bibes prostratum^ VBieT, 

153. Bkus trilobata^ Nult, a variety of J?, aromattca, 

164. Arehangelica Omelini^ DC. Dr. Hooker, in his paper on arctic 
plants, has referred not only the A. littoralU or Norvegica of N. Europe, 
but also A, Omelini and A, airopurpurea to A, officinalis, I have 
already in more than one place insisted that A. Omelini (the Physdo- 
phium of Turczaninow, Coelopleurum of Ledebour, &c.) is a good Arch- 
angelica ; but for want of good fruit of A, officinalis and A, littoralis I 
am unable to judge whether the latter connects A, Omelini with the 
former. But I have no question (theories of derivation apart) that our 
A. Omelini and A. atropurpurea are abundantly distinct, as well in their 
fruit as in their whole appearance. " Growing in truly alpine situations." 

165. Berula angusti/olia^ Koch ; a strict form. 

166. Conioselinum Fisckeri, Wimm. Just like the plant of the 
Northwest coast, and the C. Tartaricum of North Europe. But also 
not different, as far as I can see, from C, Canadense^ so that we may ex- 
tend the sjmonymy and range as given by Dr. Hooker. It ranges 
south to the mountains of New Mexico east of the Rio Grande, and in 
the Alleghanies to North Carolina. 

Zeptotoenia dieseeta, Nutt, was gathered, a single specimen, at the 
foot of the Rocky Mountains. 

167. Cynwpterus terebinthinuSf Torr. & Gray, var. C. foeniculaceus^ 
Nutt. 

168. Cymopterus aipinus (sp, no v.): caudice caespitoso; foliis pin- 
natisectis, pinnis 3-6 approximatis d-7-partitis, segmentis lineari-lan- 
ceolatis acutiusculis vel mucronatis integerrimis sen inferioribus 2-3- 
fidis ; scapo 2~4-polIicari umbellam subcapitatam gerente ; involucellis 
subunilateralibus 5-7-partitis, segmentis linearibus sen lanceolatis vi- 
ridibus flores aureos adaequantibus; calycis dentibus lanceolato-subnlatis 
persistentibus ; alis fructus sequalibus suberoso-incrassatis vix undulatis ; 
valleculis l-2-vittati8, commissura 4-vittata; carpophoro nullo. "On 
high alpine ridges, along with Primula angnstifolia^ one of the earliest 
pl^ts to flower." Leaves rather shorter than the scapes, glabrous, not 

flaucous, the margins minutely ciliolate-scabrous ; segments 1^ or 2 
nes long, in the smaller specimens only three in number. Fruit (of 
which very little was gathered) only 2 or 8 lines long. This b most 
probably the Umbelliferous plant collected by Dr. James in this same 
aistrict, without fruit, and described in Dr. Torrey's account of James*B 
collection, p. 207, but not named. 

160. Cymopterus montanus, Nutt 

159. Tk€Lspium montanum^ var. tenuifolium^ Gray, PL Wright 

161. Probably Thaspium montanum, Gray, PL Fendl. In flower 
only. 

162. Pachystima Jfyrsinites, Raf. {Afyginda myrtifoHa^ Nott) 
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16S. Saxifrapa punetaiOy L. (& cuHvalis^ Ilsch.) 

165. Stm/m^ jf7(ij7e/(am, Willd.; with scaDty rannen. 

164. ^Stfrnyrc^ Hiradus^ L. A very condeDsed, Cffiq>it08e| biffh- 
alpino form, the flowering steins barely two inches high, perhaps the 
same as ^S^. propinqua^ Brown, from the arctic shores. 8, HrpyUtfolia 
of Pursh seems very near this, with smaller flowers, &c 

166. Soxifrmga Juireulus, ll A small form, only 2 or 8 inches high| 
bat qnite like the common Arctic American specimens. 

167. Saxifraffa cemuik, L. 

1 68. Saxifraga bronekiali8j L, 

169. Saxifraga nivalis^ L. Dr. Hooker might properly have cited 
8, Virgimennis as the temperate form of this species, and 8, vtmalU as 
a connecting form. 8. Virginiensis stands independently in Hooker's 
list, resting on 8, reflexa^ Hook., from the shores of the arctic sea. I 
have never seen 8, reflexa ; but, from the character (especially the up* 
wardly dilated filaments) and the fine figures in the Flora Boreaii-Ameri- 
cana, I suppose that it is rather a form of 8. JDahurieOy to which 8. 
jlaheUifolia^ R. Br., also belongs. 

A solitary specimen, from alpine brooks, may be 8. heiraeifolia^ but 
it is too young for determination. 

1 70. ^axifraga eaupiioia, L, var. ; a very condensed alpine form : 8. 
uniflora^ R. Br. 

171. MiUUa (Mitellaria) peniandroi Hook. 

1 72. Heuchera bracteata, Seringe. An interesting rediscovery of one 
of plants before known only from a single specimen in Dr. James's col* 
lection. . According to Dr. Torrey, it accords with the original planti 
but is larger-leavecL ^ Common in crevices of rocks, from the base of 
the mountains to alpine situations.'^ 

173. Hmchera parvifolia^ Nutt; a small state. ''Strictly alpine, 
always exhibiting its close spikes, which are never elongated as in No. 
174. 

1 74. Heuchera parvifoHuj Nutt, the taller fomi, exactly Fendler's No. 
264, and Wright's 1098. "Valley of Clear Creek, common." Dr. 
Parry remarks : *' I did not suspect this to be a variety of the former ; 
Its loose habit and long inflorescence seem to distinguish it; and no in- 
termediate forms were noticed." 

175. Jamena AtMricanOy Torr. & Gray; from the original habitat. 
The genus was founded, in the Flora of North America, upon a specimen 
so iitiperfect that it was omitted in the original account of Dr. James's 
collection. It is now well known, having been collected by Fendler, &c ; 
and, as it proves, the discoverer (now recently deceased) is conmiemo* 
rated by a most distinct and interesting genus. 

176. Tri/olium dasypht/llum, Torr. <& Gray. Less downy than Dr. 
James's plant is described, the flowers considerably smaller than those 
of T, alpinum, 

177. Trifolium nanum, Torr. " On the crest of hi^h alpine ridges, in 
dense patches." This and the preceding are interesting re-discoveries. 

1 78. Trifolium Parryi (sp. nov.) : Involncrarium : glabrum, surculo* 
sum, subcanlescens ; scapo d-4-pollicari basi foliato; stipulis ovatis 
scariosis ; foliolis oblongis argute dentatis ; involucro scarioso 5-7-par- 

Am. Joub. Soi.--8bcoxd Sibiss, Vol. XXXin, No. 99.^]IIat, 188& 
53 
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tito capitalo plarifloro mnltiiiii breviore, segraentis ovatis obtimis ; caljcis 
corolla rabro-pnrparea subtriplo breviore, dentibtis lato-sobulatis tobrnn 
campanalatum saDseqnaDtibna ; legumine aessili 3-4spenDO. ^ Od high, 
grassy, alpine slopes. Flowers bright-reJ and pnrple, conspicnoos.*' 
A well-marked species, very different from any of oar involacrate species 
except T.fucatum, which has similar, but larger, stipules and corollas. 
Leaflets 6 to 12 lines long. Flowers 20 or more in the head, about 9 
lines lonff, the corolla persistent and somewhat ampliate after flowering. 

179. Qxytropis splertdenSj Dougl. 

180. Astrafjialus oroboideSjHomem, Phaca oroMdes^ DC. P.tUganSj 
Hook. I possess a mere fragment, without fruit, of the original Phaca 
eUffans of Hooker's Flora ; but I have a fine specimen, so named, from 
Bourgeau's Saskatchawan collection ; and ^Pkaca No. 6 " of the same 
collection is just like my original specimen of P, eiegant^ and like P. 
oroboides from Labrador communicated by Dr. Steetz. The latter and 
European specimens have rather less slender c^alyx-teeth ; but no other 
difference is manifest The elliptical and sessile legume has the dorsal 
suture noore or less intruse. ^''Phaca No. 2 " of l^urgeau^s collection 
in the Rocky Mountains is probably a variety of A, alpinus^ but has a 
shorter stipe to the Wume and longer, very slender calyx-teeth. 

181. AiiragaluB (Phaca, Hook.) nigreseetu^ Qnj. MomaMms dispar^ 
multifloruSj and nigrescens, Nutt 

182. Astragalus alpinus, L. Phaca asiragalina, DC. 

183. Oxytropis Lamberti, Pursh., if the flowers are purple as they 
seemingly are. Also 0, sericea^ Nutt, I presume. 

184. Astragalus, near glanosus, Dougl, but the raceme mi^y-flow- 
«red. Fruit not seen. 

JS5. Astragalus (Phaca, BioolL,). Pectinatus^ Oraj. 
186 and 189. Oxyiropis Lamberti, Pursh. 

187. Lathyrus omatus, Nutt On the lower Platte. 

188. Lathyrus linearis, Nutt 

• 189. Astragalus gracilis, 'SntL 

190. Astragalus (Orophaca) serieoleucus, Phaca serieea, Nutt Sand 
hills of the Upper Platte, May : in flower. 

191. Oxytropis nana^ iiivLtt (0. arcUca, YAT J), ^ High valleys, root- 
ing in granitic sand, in shade of Pinus Banksiana: rare." 

192. DaUa aiopecuroides, Willd. Doubtless from the plains. 

193. Astragalus Parryi, (sp. nov.): ccespitoso-mnlticaulis e radice 
crassa, humifus,* laxe villosus ; stipulie fere discretis liberis ovatis, ftupe- 
rioribus ex ovato lanceolato-snbulatis; ibliolis 15-21 ovalibus supra glar 
brescentibus^labrisve^ pedunculis folium subsBquantibus; racemo brevi 
6-10 floro; floribus (6-^8 lin. longis) subpatentibus; calycis dentibus at- 
tenuato-subnlatitf tubo oblongo-campanulato sequilongis ; corolla ochro- 
leuca (^viridulo-lutea'') carina apice purpnrascenti; legumine pollicari 
hirsuto coriaceoeubinflatoovato-lanceoJatoacuminato incnr\'o unilocular!, 
sutnris utrisque leviter intrasis. A, succumbens, Torr. A Gray, in pacif. 
B. Road Rep. 2, (coll. Pope) p. 163, non Dougl. ** Common in dry grav- 
elly banks along Clear Creek : prostrate, with decumbent branches, 
matting the a;round.'' Capt (now General) Pope collected it in flower 
on the Llano ^tacado, and Mr. Gordon in the same condition in the 
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Baton Mountains. It is with great unwillingness that one adds another 
species to this great genusy while several in the books are still imperfecUj 
known. I had before referred this to A, succumbeMy but the forming 
fruit of Parry's specimens shows that it is very different, and more 
allicKl to A. glareosusy Dongl. {A. arpophyllus, Nutt) yet it can hardly 
have been confounded with that species. 

194« Hosackia Furshiana, Benth. Valley of the Platte. 

195. Daiea laxifiora^ Pursh. From the plains. 

196. Sophora sericeuj Pursh. Probably from the phuna. 

197. Thertnopsis rhombifotioy Nutt 

198. Psoralea laneeolata, Pursh. 

300. Lupinus. The same as Fendler's No. 168, which was doubtfully 
referred to L. laxiflorus. It cannot be named correctly until the related 
species are revised 

201. Prunus (Cerasw) Virginiana^ L. 

202. Sibbaldia proeumbens, lu 

208. Dryas oetopetalaylu 

204. Oeum rivale, L. A specimen of this in frnit (in herb. Duiand) 
collected at Eureka by Mr. Howard, has the head of carpels sessile ^ but 
still it appears to be only G, rivaie, not G. gmiculatum. 

205. Geum {Sieversia) Rostiij Seringe. Large forms, a span high* 

206. SpircBa discolor^ Pursh. (8, aricsfoHa^ var. diseotoTf Torr. if 
Gray.) 

207. Sptrcea opulifoUoj L., a small-leaved form, near the var. jpauct* 
/bra, Torr. k Gray. 

206. Bosa blanda. Ait 

209. Cercocarpus pmrvi/hliuSy Nutt The plant so long ago collected 
by Dr. James, but mistaken for the Mexican C. fothergilhides. 

210. Buhus delicioiuSf Torr. *'A profrisely-dowering shrub, abundant 
from the base of the mountains to the upper valley^ associated with 
Jamesia, Flowers white, never purplish. Fruit small, coarse-grained 
and insipid, ripening few largish grains." With Dr. Parry, I cannot 
doubt that this is James's B. delicioeuty notwithstanding the discrepan- 
des. Those relating to the berries are princmally a matter of taste, 
under different circumstances The color of the petals was probably 
mistaken by the describer. To this species accordmgly belongs my B. 
Neo-MexicmuSy PL Wright 

211. Buhu9 Nuihanuij Mo^ino. 

212. BuJms Idcseus, L. "Alpine.'' 

213. PotentUla fissa, Nutt In the mountains. 

214. 215. PotentUla mVra, L. Slender fonns. 

216, PotentUla Pennsylvanka^ L., var. strigosa, 

217, Po(en<t7/a<;o9ictiiiia, Richards.? a large form. At least a solitary 

Secimen of undoubted P. concvma, from a higher station, is ticketed by 
r. Parry as a dwarf form of No. 217. 

218, 219, 220, are forms of PotentUla diversifolia, Lehm, including 
P. glaueophylla and P. Drummondu^ Lehm., and probably some oth- 
ers. The whole group requires complete revision and much reduction. 

221. Adoxa MoHhateUina, L. 

(To U 4ontinu§d.) 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY. 

1. On the employment of the diffaeion of liquidt in ehemieal analym. 
—Graham has applied the priDciple of dififusion with ffreat success to the 
separation of substances of different diffusive power and has in some cases 
obtained results of remarkable accuracy. Tne author terms the process 
of separation in question Dialysis. Those substances which are uncrjs- 
talline in structure and which possess an extremely low diffusive power 
Graham calls colloid, and their state or condition the colloidal form of 
matter. Gelatin may be considered the type of this class of bodies. 
The colloid condition is strongly contrasted with the crystalline, or as 
Graham terms it, the erystalloidy the difference being not merely in the 
low diffusive power of the former, but also in the ^ot that colloids ex- 
hibit an intermediate state between solubility and liquidity, in many cases 
at least, and may serve as a medium for liquid diffusion like water itself. 
Colloids are further characterized by their changeable nature : fluid cul- 
loids readily become gelatinous or pectose, or pass back again from the 
pectose to the fluid state. The soluble hydrates of silica, alumina and 
analogous metallic oxyds, starch, dextrin, gum, albumen, gelatin, casein, 
Ac, are colloids. Graham considers the colloidal form to m the dynamic 
while the crystalloidal is the statical form of matter. 

A very simple method of separating bodies by diffusion consists in 
placing the mixture in a cylindrical glass vessel, five or six inches in 
depth, and filling the vessel with water very carefully so as not to disturb 
the matter at the bottom. After a few days the upper layers of water 
may be drawn off by means of a pipette and contain the most diffusible 
substances in solution. 

For practical purposes it is convenient to employ an apparatus consist- 
ing of a flat round vessel in the shape of a sieve, the rim of which con- 
sists of gutta percha, and the bottom of parchment paper : the diameter 
of the vessel may be from eight to twelve inches, and its depth three 
inches. To illustrate the use of this apparatus, a mixed solution of gum 
and sugar may be introduced into the vessel so as to cover the bottom 
about half an inch deep, and the vessel allowed to float upon a larger 
quantity of water. In the course of twenty-four hours, all the sugar 
will be found to have passed through the membrane, and so free from 
gum that the solution is scarcely rendered turbid by basic acetate of lead, 
and yields by evaporation crystallized* sugar. 

Graham explains this action by supposing that the sugar takes up the 
water which the colloidal membrane has absorbed, and in this manner 
obtains a medium for diffusion, while the gum, which is a colloid, cannot 
separate the water taken up by the membrane and consequently cannot 
pass through. The author applies the method of dialysis to the prepa- 
ration of colloidal substances in a state of purity, and even in many 
cases to analytical separations, as for example, to the separation of ar- 
senous acid and other poisons, from liquids which contain organic mat- 
ters. Thus if a few inilligrammes of arsenous acid be introduced into 
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the dialytic apparatus with milk or other organic substances, after twenty- 
four hours the greater part of the arsenous acid will be found in the 
water beneath. This liquid, which the author calls the diffatate, is so 
free from organic substances that the arsenic may be precipitated directly 
by means of sulphuretted hydrogen. 

If to a solution of albumen from eg^, acetic acid be added and the 
liquid be submitted to dialysis, the alkaline and earthy salts are rapidly 
diffused, and after three or four days, the albumen leaves no trace of ash. 
Albumen prepared in this way has a faintly acid reaction and still con- 
tains the sulphur which belongs to its constitution. 

Half a liter of urine gave after a dialysis of twenty-four hours, the 
crystalloid substances contained in it, to the external water; this last on 
evaporation in a water-bath gave a white saline mass, fVom which alcohol 
extracted urea in such a state of purity as to crystallize on evaporation. — 
Ann, der Chem, und Ph4xrm.j cxxi, 1, and Phil. Trans,^ 1861. 

In a note to the above paper Liebig calls attention to the fact that 
Graham's explanation of the diffusion of saline solutions through porous 
media, is identical with that which he had himself given in a paper on 
the causes of the motion of liqnids in the animal body published in 
1848, and which Graham appears not to have seen. Liebig further 
illustrates the importance of the method in examining the animal fluids, 
by a statement that flesh-broth, obtained by heating two parts of flesh 
with one of water in a water-bath, gave on dialysis an almost perfectly 
coloriess diffusate, from which after concentration in a water-bath, very 
pure crystals of creatin were deposited, the other crystal lizable snbstances 
in flesh being also present in the liquid. By a similar process, Liebig 
detected alloxan in a mucous discharge from the bowels. The im|>ort- 
ance of the method in the study of the chemical constitution of animal 
and vegetable secretions, can hardly be over estimated. w. o; 

2. On the determination of the dennty of vapors at low temperatures. 
— Platfair. and Wanklvn have given a method of determining the 
densities of vapors which depends upon the fact that permanent gases 
possess the property of converting vapors into true gases, or as the au- 
thors express it more accurately, the presence of a permanent gas acts 
upon a vapor in such a manner that its co-eflScient of expansion for tem- 
peratures which lie near its point of evaporation, approximates to the 
co-efiScient which obtains at the highest temperatures. 

The authors remark that the mixture of a permanent gas mar aid in 
distinguishing between the cases in which a vapor has an unusually high 
co-efficient of expansion and those in which an actual chemical change 
occurs. It is also possible by the employment of a permanent gas t& 
determine the vapor densities of substances, whidi cannot be heated t» 
the boiling point without decomposition. 

In the case of those substances which may be heated above their bolt- 
ing points, the authors employ Gay-Lussac's process ibr the determina- 
tion of the vapor density. A slight modification of the process is how- 
ever necessary. Before the glass bulb containing the weighed substance 
is introduced into the apparatus dry hydroffen gas is thrown vp into the 
graduated tube and its volume measured with 5ie usual precautions. In 
the subsequent calculation, the volume of the hydrogen reduced to the 
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normal temperature and pressure, must be subtracted from the reduced 
volume of the mixture of gas and vapor. 

When the substance cannot be heated to its boiling point, the authors 
employ a process which is similar in principle to that of Dumas, but dif- 
ferent in execution. Two bulbs, holding together about 800 cubic centi* 
meters, are connected and arawn out on either side into a narrow tube. 
On one of these narrow tubes, three or four small bulbs are blown ; the 
other is bent upward and then horizontally. The apparatus is weighed 
in dry air^ introduced intx> a bath and a current of dry hydrogen gaa 
passed through. The bath is then to be filled with warm water and the 
hydrogen current interrupted for a moment, in order that a small quan* 
ti'.y of substance may be introduced into the apparatus. The substance 
IS partially volatilised in the current of hydrogen and passes in the form 
of vapor into the large bulbs. The temperature of the bath is kept uni* 
form in different parts and very gradually increasing. When the tem- 
perature has nearly reached that at which the determination is to be 
made, the current of gas is to be nearly interrupted, so that the bulbs 
contain less vapor than is sufiScient to saturate the gas at the temperature 
of closing. The water is now allowed to flow out of the bath till the 
bends of the side tubes are uncovered, the bulbs remaininjr covered. 
The hydrogen current is then interrupted and the bends of the outer 
tubes sealed with the blowpipe, the temperature and pressure being ob- 
served. The volume of the apparatus is found by filling it with water 
and weighing, after determining the volume of the hydrogen contained. 
This is done by breaking off one of the ends under water, which rises 
into the bulbs, absorbing the vapor and leaving the hydrogen. The 
bulbs must now, without any change of temperature, be taken from the 
water and weighed with the contained water. The difference between 
this weight and the weight of the bulbs when completely filled with 
water, gives the weight of the contained hydrogen and consequently its 
volume; the pressure is the height of the barometer minus the oolunm 
of water which enters the bulbs; the temperature is that of the water. 

The authors have applied their experiments to acetic acid and other 
substances. At low temperatures, the vapor density of acetic acid is 
nearly 4*00, no matter how much hydrogen may have been employed. 
At higher temperatures, the vapor density approaches the number 2*00, 
while it is unnecessary to heat as strongly as in the experiments of Oa- 
hours. — Ann. der Chem, und Pharm.^ cxxi, 101. 

3. On the analysis of spectra colored by nutallic salts. — Dbbbat finds 
that the colored spectra obtained in the experiments of Bunsen and 
£irchhoff may be projected upon a screen and rendered visible to a lam 
audience by employing the name of the oxyhydrogen blowpipe as the 
source of heat, instead of the ordinary gas burner. The metallic salt 
mav be introduced into the flame by means of a little piece of gas-retort 
carbon. By employing the so-called Drummond's iisht, the inversion of 
sodium line D may also be projected on a screen ; it is only necessary 
that the light should pass through the flame of an alcohol lamp contain- 
ing salts in solution. — Comptes Bendus, liv, 169. w. o. 

4. On the spectra of phosphorus and sulphur. — Sbouik has examined 
the spectra produced by volatilizing sulphur and phosphorus in a current 
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of hydrogen and then paasing the sparks from a Rnhmkorff^s coil thron^h 
the mixture of gas and vapor. The spectrum of phosphorus as thus oo* 
tained contains a red ray, an orange ray almost as brilliant as the red, 
two green rays less marked' at the extremity of the visible portion of the 
green ; after a comparatively dark space a blue^reen ray, and then blue 
or violet rays which are not well defined. The orange and the two green 
rays appear or disappear according as the recipient containing the phos- 
phorus is heated or cooled : they are therefore characteristic of phospho- 
rus. The red and blue-green rays appear to belong to hydrogen though 
the phosphorus may contribute to the red. 

Pnosphuretted hydrogen gives the red, orange and blue-green rays, 
the two green rays not Ixfing apparent Terchlorid of phosphorus mixed 
with hydrogen gives the orange, red and blue-green rays, as well as blue 
and green rays which belong to chlorine, and violet rays which may belong 
to both elements. The spectrum of the vapor of sulphur has a remark- 
able brilliancy when the temperature is high. It presents a red ray ; 
three strong g^reen rays almost equidistant, the first and second appearing 
almost yellow from their lustre, tne third less vivid and apparently com- 
posed of finer rays; a greenish- bine ray, two blue and two violet rays. 
The three green rays are most characteristic : they are found also in the 
spectra of sulphydric and sulphurous acids. Ihe author employed in 
his experiments a simple prism without telescope. — Comptes Kenduty liiL 

w. o. 

5. On a new method of detecting and preparing the organic alkaUndi. 
— ^Erdmanr and von Uslar have given a new method of separating the 
organic alkaloids which depends upon the fact that the free bases are 
easily soluble in hot amylic alcohol, while their chlorhydrates are so in- 
soluble that they may be separated from the amylic solution by simply 
shaking this with water containing chlorhydric acid in solution. In pre- 
paring the alkaloids the material is to be extracted with chlorliydric 
acid, the extract treated with ammonia to set free the bases, and evapo- 
rated. The alkaloid may then be dissolved with hot amylic alcohol, the 
solution is to be shaken with water containing chlorhydric acid, whieh 
gives a pure solution of the chlorhydrate, while fatty and coloring mat- 
ters remain dissolved in the amylic alcohol, which may be separated 
mechanically from the watery layer. — Ann. der Chem. una Pharm.^ cxv, 
p. 121. w. o. 

i. Determination of carbonic acid in organic ancUgsie, — ^MaLosa re- 
places in organic analysis the ordinary potash bulb apparatus by a tube 
filled with soda-lime. The apparatus which he employs consists of an 
ordinary combustion tube with a chlorid of calcium tube attached. To 
this last is attached a small U-shaped tube with small pieces of glass and 
from six to ten drops of concentrated sulphuric acid ; after tliis comes a 
U-shaped tube, seven-eighths of which are filled with soda-lime, the other 
eighth with chlorid of calcium. Lastly, a tube filled with pieces of caus- 
tic potash is added ; this is not weighed, but serves to prevent the iufiu- 
enc« of the air. 

The chlorid of calcium tube and the U-shaped tube with the sulphnrio 
acid are weighed together : the sulphuric acid tulie enables the operator 
to watch the progress of the analysis. The soda-lime absorbs the car- 
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. bonic acid completely ; the chlorid of calcium serres to prerent the eacapa 
of water. 

A U-shaped tube containing aoda-liroe and chlorid of calcium and 
weighing about forty grammcB, Vili iisuallj'answer for two sueceMive 
analysefl ; it ia better, however, in the second analysis to add another and 
aimilar tube which should also be weighed before and after the analysis. 
When a current of oxygen is used to complete the combustion, it is 
necessary before weighing to fill the tubes with oxygen. If in the pro- 
gress of the analysis, the sulphuric acid becomes brown, it may be in- 
rerred that volatile carburets of hydrogen have escaped combustion. 
The author asserts that this may be completely avoided by filling the 
combustion tube completely with oxyd of copper and by not making a 
canal for the escape of the gases as is usually done. Numerous analyses 
show that the method is capable of giving very satisfactory results. — 
Zeitichrift filir Analytitche Chemie, i, p. 2. w. o. 

7. On the determination of lithium a» phosphate of lithia, — ^Frb8INIU8 
finds that litliia may be determined quantitatively in the form of phos- 
phate according to the method proposed by Mayer. A weighed quantity 
of pure carbonate of lithia was dissolved in dilute sulphuric acid, the so- 
lution evaporated, the residue gently ignited, dissolved in a little water, 
and evaporated with phosphate of soda and enough caustic soda to give 
an alkaline reaction. The dry mass was gently heated with water, an 
equal volume of ammonia added, the whole digested at a gentle heat, 
filtered after standing twelve hours, and washed with a mixture composed 
of equal parts of water and ammonia. The filtrate and washings were 
again evaporated, and the residue treated as before, whereby a further 
portion of phosphate of lithia was obtained. This procehs must be re- 
peated as long as weighable quantities of phosphate of lithia are ob- 
served. In this manner, very satisfactory results were obtained. It 
must however be remarked that the author employs in his calculations, 
the old equivalent of lithium 6*5 instead of 7, as determined by Mallet. 
The phosphate of lithia has the formula PO^, ^LiO.^Zeitschrift fur 
Analytische Chemie^ i, p. 42. w. g. 

II. GEOLOGY. 

1. Oeologyof Vermont. — Report on the Geology of Vermont; Deecrip- 
<tpe, Theoretical^ Economical and Scenographical ; by Edward Hitch- 
OHOK, LLD., Albert D. Haobr, A.M., Edward HrrcHcocK, Jr., M.D., 
and Charle8 H. Hitcboock, A.M. Two volumes 4to, pp. 988, with 38 
plates, includinc: a Geological map of the State, a map of the Sur^ice 
Geology, several smaller maps, two plates of Fossils, several plates of 
scenery, and numerous wood engravings. Printed by Messrs. Goddard, 
Claremont, N. II., 1861.* — These two handsome, well printed and well 
illustrated volumes, are devoted to the elucidation of the geological struc- 
ture and economical resources of a highly interesting and difiScult region. 
They constitute a very im|)ortant work for which all will feel thauKful, 
not only to the excellent geologists whose labors are recorded therein, 

* Copies of this Report may be procured by writing to A D. Hager, Proctors- 
viUe, Vt 
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but also to the people of the state of VeniKmt to whose weQ known 
patriotic spirit and lore of advancement^ science is now indebted for a 
valuable and most welcome contribution. 

The greater part of Vermont has long been disputed ground betweea 
the advocates of several rival theories. Upon one of these, — the Taoonic 
System, much light has lately been thrown, by discoveries made within 
this State as our readers are well aware ; but there are other great prob- 
lems such as the geological age of the Green Mountains und of several of 
the formations lying in the neighborhood of this chain which still remain. 
The officers of Uie Vermont Survey have wisely lefl these open, while at 
the same time they have given their own views and also published at 
length the opinions of other investigators who have arrived at opposite or 
somewhat different conclusions. 

Ab the formations in this region are arranged in long rudely parallel 
belts running north and south, the work of the survey was carried on by 
measuring fourteen sections across the whole state in an easterly and 
westeriy direction. The sections are engraved and colored to correspond 
with the colors of the map. In the text copious details are given de- 
scriptive of the lithological characters and attitude of the strata crossed 
by these lines. The geological column consists of 25 formations, embra- 
cing Asoic, Silurian^ Devonian and Pleistocene-tertiary beds. We have 
space to notice only some of the more important observations. 

A great belt of gneiss enters from the south and runs north through 
the whole length of the state, (about 160 miles) dividing it into two por- 
tions of which the eastern is somewhat larger than the western. This 
gneiss constitutes the principal mass of the Green Mountain range, and 
bein^ both metamorphic and unfossiliferous, there are no means of de- 
termining its age except by its physical relations, whether above, or below, 
or on the same horizon with some one or more of the neighboring depos- 
its whose chronology can be established. It would appear that the first 
step in this process is to ascertain the general structure of the range, 
whether it be upon the whole anticlinal or synclinal. If it be anticlinal 
then the gneiss must be, or most probably is, Uie most ancient rock in 
the state, with the exception perhaps of the Laurentian, of which latter 
there is a small exposure near Whitehall, at the south extremity of Lake 
Champlain. But if the gneiss constitute a synclinal, then it may repre- 
sent some one or more of the Silurian or Devonian formations in a meta- 
morphic condition. It is evident that this great problem can be solved 
only by good field-work. Mere library work will not do. The chapter 
relating to this formation is written by G. H. Hitchcock, and he is of the 
opinion that upon the whole the Green Mountains have an anticlinal 
structure. As the range runs the whole length of the state all the sec- 
tions cross it. Six out of the fourteen sections exhibit the anticlinal 
structure perfectly and without any modification. In four others the 
strata all dip towards the east and may represent either inverted antidi- 
aals or anticlinals which have passed into a fiiult and exhibit only the 
eastern limb* The remaining four consist of several folds each, but do 
not upon the whole indicate a synclinal form. These all relate to the 
main range of the Green Mountains, but a short distance east of this 
principal chain there is a smaller belt which does not run the whole 

Am. Joxtr. Sol— Sbcohd Sbbiss, Vol. XXXIII» No. 99.— ^Llt, 1SS3. 
53 
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length of the state. Six of the sectioiii iDcluding one drawn across a 
portion of Massachusetts just south of the Vermont line, cross this smaller 
range of gneiss, and five out of the six are perfectly anticlinal ; the sixth 
shows two folds, an anticlinal and a synchnal. As the localities where 
these sections may be examined are pointed out, and rery full tables of 
the dip and strike of the strata at numerous localities are given^ Mr. 
Hitchcock has undoubtedly advanced this great question to such a posi* 
tion as to throw the (mus probandi on those who maintain the synclinal 
theory. All physical geologists will admit that good field-work can only 
be opposed by field-work, and therefore those who hold that there are no 
mountains on the face of the earth except such as have a synclinal strao- 
ture, will hereafter in dealing with this particular chain, find it necessary 
to leave the easy chair and library and take some exercise in the open air 
and on the rough hill side. 

Lying along the western base of the Green Mountains is a great for- 
mation of sandstone or quartz rock, the celebrated 'Agranular quarts 
rock" which Dr. Emmons places at the base or low down in his Taconie 
series. In the opinion of the Vermont surveyors it rests upon the gneiss 
and is a more recent formation. It holds a few fossils and the determina- 
tion of these is of great importance, because the evidence they afford will 
sooner or later not only decide conclusively the age of the rock in which 
they are found, but also most assuredly bear strongly upon the question 
of the age of the gneiss. In 1847 Prof. Hall published in the 1st voL 
of the Palaeontology of New York, one of the species as Scolithus linearit 
and identified the rock with the Potsdam sandstone. It had been 
previously, in 1841, referred to the same by Prof. H. D. Rogers, who also 
quoted this fossil in proof of his opinion. Some other fossils were after- 
wards found by Prof. Adams in this formation and referred to Prof. HalL 
The following is his opinion as quoted in the Vermont Report, p. 866, 
from Foster and Whitney's Report upon the Land District of Lake Supe- 
rior, 1861, p. 206. " I have recently received from Prof. Adams of Am- 
herst, specimens of partially metamorphosed sandstone from Salisbury, 
Vermont, which he r^ards as the equivalent of the Potsdam sandstone. 
The specimens have all the characters of the purely quartzose variety of 
this rock, and contain fragments of crinoidal columns, and casts of an 
acephalous bivalve, similar to Modiolopm, Such facts are highly inter- 
esting and promise important results for the future. Since however, no 
known fossils of the Potsdam sandstone occur with the rocks just men- 
tioned, it requires a careful scrutiny to determine the age of the rock tn 
tituy 

Since that time a species of Lingula has also been discovered and was 
in 1860 placed in the hands of Mr. Hitchcock who referred it to Prof. 
Hall. The following is bis opinion as quoted by Hitchcock, p. 600. 
** The Lingula though unsatisfactory, I regard as evidence of rocks of the 
age of the Clinton group of New York, or of Medina sandstone — a posi- 
tion reached by sandstones, a part of which we include in the Clinton 
and a part in the Medina sandstone.'' 

It is to be regretted that these truly precious scraps of fossil evidenoe 
have not been carefully figured. A Scolithus very much like that of the 
Quartz Rock occurs in the Medina sandstone. No species of Modiotop- 
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M has been fotnd below the Ghazy limestone in New Tork or Canada, 
although in the latter country one lamellibranohiate shell, a large C7ono- 
etrdium has been discovered in the Calciferons sandrock. The Vermont 
sarvejors seem to have been to a great extent influenced by the fossil tes- 
timony as above interpreted in regarding the Quartz rock as of the age 
of the Medina sandstone. 

The next formation of importance is the Eolian limestone, a vast de- 
posit of crystalliDe rock SfOOO feet in thickness, apparently overlying the 
Quartz ro<^ It is the Stockbridge limestone of the Taoonic system and 
was first placed by H. D. Rogers in the horizon of the Lower Silurian 
limestone, including the Chazy, Black River and Trenton. It is found to 
contain several genera of fossils which have been referred to Prof. Hall for 
examination. With all deference we do not agree with him in his esti- 
mate of the weight of the evidence afforded by these remains. It ap- 
pears that none of the species have been determined and that the conclu- 
sions were drawn from tne range of the genera. HuompkcUus both with 
round and angular whorls, the latter including Helicotoma (Salter) and 
OphiUta (Vanuxem) occurs abundantly in the Oalciferous and black 
Kiver : and some of the species such as H, planulata and Straparollui 
Circe are very closely allied even specifically to Devonian and Carbon- 
iferous forms. No one can distinguish fragments of Petraia {Sirepte- 
lasma Halh from Zapkrmtis without a knowledge of the age of the 
rock in which they are found. There is not the slightest generic differ- 
ence between Stromatopora and Stramatocerium (Hall), the latter genus 
being abundant in the Lower Silurian limestones. Sienopora and Ptih- 
dietya {Chaetetes and Stietopora) are also very prolific genera from the 
Chazy upwards. Very lar^e round smooth crinoidal columns, such as 
those of Cldocrmut magnificui occur in the Trenton. Wherever there 
are great deposits of Devonian or Carboniferous limestones, we are sure 
to find abundant remains of Brachiopoda of the genera Producta^ 
ChoneteSj Spirifera^ ^^ but no traces of these are reported as having 
been detected in the Eolian limestone. It. would appear also that the 
fossils have been mostly found on the western side of the formation in 
Sudbury, Orwell, and Cornwall, in the neighborhood of the Red-sandrock 
which we now know to be about the age of the Potsdam. The evidence 
of the fossils therefore does not furnish any reasonable ground for placing 
this formation above the Lower Silurian. In the Report it is not posi- 
tively placed in the Carboniferous system, the question being left open, 
but it is evident from the manner in which the fossils are quoted that 
that there is a very strong leaning in that direction. For this the sur- 
veyors are not responsible. The error is only a consequence of the old 
one, whose birth dates back to the publication of the 1st vol. of Uie 
Palffiontology of New York. 

The Eolian limestone appears to be developed upon a magnificent 
scale, and constitutes the principal portion of several ranges of moun- 
tains in the southern half of the State. Some of these, such as Mt. 
Eolus, exhibit a very perfect synclinal structure. They constitute how- 
ever no part of the Green mountains, but independent ranges Ijiug near 
and parallel thereto. The Quartz Rock forms a belt between the lime- 
stone and the gneiss. The gneiss appears to be the oldest rock ; the 
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anartz rock the next jonnger and the limeBtone the most recenl of tba 
tiree. 
We hare noticed particularly the above three formations because the 
correct determination of their age must be made a starting point for fu* 
ture iuTestigations in the laree azoic tract lying east of the Green Moun- 
tains. In £is latter region there is a narrow Mt of Devonian limestone 
about one mile in width and 20 or 30 in length. All the rest appears to 
consist of unfossiliferous rocks of undetermined aee, although their geo- 
graphical distribution and general relations to each other are well made 
out and clearly defined on the excellent map and sections of the survey. 
The western part of the State lying along Lake Champlain consists of 
the Lower Silurian and Primordial rocks, the most interesting being the 
fied-sandrock and Georgia slates so frequently noticed in our pages. There 
are also two formations of slaty rocks, the Talcoid schist and Tidcose 
conglomerate, west of the Green Mountains, which we have not space to 
notice. 

The first volume of this report opens with a preliminary chapter of 52 
pages treating of the general principles of geology, metamorphism and 
classification of rocks and fossils. The remainder to page 556 is divided 
into three parts; the first relating to the recent and Tertiary deposits, the 
phenomena of drift and surface geology. The second, by £. Hitchcock, 
Senior, is devoted to the Paleozoic, and the third, by 0. H. Hitchcock, to 
the Azoic rocks. The second volume contains parts 4 to 10 inclusive. 
The 4th part treats of the unstratified rocks; the 5th notes on the geo- 
logical sections ; the 6th, by £. Hitchcock, Jr., localities of minerals ; the 
7th, Chemical Analyses, by C. H. Hitchcock ; the 8th contains two local 
reports ; one relating to the geology of northern Vermont, by the Rev. 
S. R. Hall, and another on the geology of Plymouth, by A. D. Hager. 
The 9th, by A. D. Hager is an excellent and very full report on the 
economical geology of the State. The lOtb, also by Hager, gives an in- 
teresting account of the Physical Geography, illustrated by 19 litliographia 
plates of the scenery for which Vermont is famous. The map is remark- 
able for the clearness with which the different formations are defined^ and 
the colors are numbered to correspond with the numbers of the geology 
ical column. It is to be hoped that some such method as this last will 
be adopted for all maps. For the want of it, some elaborate works of this 
kind, such as the splendid map of Pennsylvania, can be understood only 
by much disheartening labor. Upon the whole we look upon this Re* 
port as one of the best that has been published on this continent. b« b. 

Montreal, 18th March, 1862. 

2. On the date of the recently puhUehed Report of the Superintendent 
of the Geological Survey of Wisconsin, exhibiting the Progress of the 
work Jan, 1, 1861. Madison, Wis. : E. A. Calkins <fe Co., State Printers, 
pp. 52, 8vo. By E. Billings. — ^This Report contains descriptions of 
about 60 species of fossils from the Silurian rocks of Wisconsin, by 
Prof. Hall, Superintendent of the Survey. A copy of it was sent to 
Prof. Dana by Mr. Hall, I understand, Dec. 2 Y, 1861, but it was not re- 
ceived at the oflSce of the Geological Survey of Canada until March 
12th. Dr. Dawson noticed the first sheet in the December number of 
the Canadian Naturalist, which was published on the 1st day of Feb., 
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1862. On one of the two copies received here is written (in a hand 
writing which I do not recognize) the words '* Published Not. 1861." 
The sheet noticed by Dr. Dawson was sent him bv Prof. Hall in No- 
vember or December. .It is quite clear therefore that this publication 
is antedated at least 11 or 12 months. In November, 1861, 1 published 
a description of the genus Obolella^ and pointed out the characters of 
a species from the Potsdam sandstone of Wisconsin. My paper was 
published on the 21st of Nov., and a copy sent to Prof Hall on the 
22d. On page 24 of his Report Prof Hall describes the same species 
under the name of lAngula polita. His description of the interior of 
the shell is, in substance, the same as mine, and he expresses the opinion 
that the species is neither an Obolut nor a Lingula, Any person in 
possession of the two papers would come to the conclusion tnat I had 
taken the hint for the institution of the genus OboUlla from Prof. Hall, 
as his report is dated nearly eleven months before mine. I take this 
opportunity of stating that I never saw his report nor had the least idea 
of its existence untu the month of February, 1862, more than two 
months after my paper was published, and fourteen months after the 
date which he has placed on his title page. It is extremely disagreeable 
for me to write this, but any one can see that I am forced to do it or 
leave myself open to the charge of plagiarism, which does not attach 
to me in this case certainly. It is fortunate for American science that 
this practice is confined within an extremely small circle, otherwise 
many of the costly works published by the enlightened policy of many 
of the state governments of the United States would lose much of their 
authority. Whenever any of those dates prove to be erroneous I shall 
not hesitate to state it» as I have a perfect right to do, in the most 
public manner. b. b. 

Montreal, Msrdi 24tli, 1898. 

8. Correction of the Article on the Red Sandrock in thi* vol, pAOO;hj 
R Billings. — In my paper on the Red Sandrock of Vermont, (this voL 
p. 100) I have inadvertently said that Barrande first determined the age 
of the Georgia slates. Afy attention has been since called to this 
passage by one of the parties interested, who says that it seems to 
exclude Dr. Emmons from the discovery. Such an idea never occurred 
to me while writing the article. I should have said that with the excep- 
tion of Dr. Emmons, Barrande was the first I was aware of Dr. Em- 
mon^s opinion four or five years ago. Col. K Jewett of the Geological 
Museum of the State of New York, wrote me several letters in 1857 and 
1868 on the subject, and sent me specimens of the trilobites for examina- 
tion. He strongly urged upon me the importance of investigating the 
matter. As we had not at that time any such fossils in Canada, and as 
I wished to keep aloof from the Taconic question, I did nothing further 
than to express my coincidence with them in their previously entertained 
views that the fossils had a true primordial aspect In the winter of 1860 
I brought them under Barrande's notice as constituting with some others 
a primordial colony in the Hudson River group. I said nothing to him 
about the Taconic question, and I included in the supposed colony three 

Secies of Triarthus. Barrande immediately replied that he did not 
ink it a colony. While his letter was on the way we discovered the 



Digitized by VjOOQ IC 



422 Scientific InUlUgeitce. 

Quebec trilobites, and before my letter oommuDioatiDg this new eridenoe 
reached him he had written to Prof. Bronn the letter which has already 
appeared in these pages, (see xxxi, p. 212). The Quebec fossiis removed 
ail doubt from mj mind at once. But it was not until I had procured 
the opinions of Barrande, De Vemeuil, Angelin, (the two latter through 
Barrande) Salter, Shumard and Saftord, Uiat the great weight of we 
opposing American authority could be removed. No one can daim, or 
professes to claim priority over Dr. Emmons, whose reputation as the 
originator of the idea of a pre^ilurian fauna in America is world-wide. 

In the table of fossils, p. 104, the species, P. congregatuM belongs to 
the Vermont column and not to the other. Also the word Koturgina 
should be Kutorgina. 

4. 0b9ervatiim$ vpon the rocki of the Ifissieeippi VaUey which have 
been referred to the Chemung Group of New York, together vfith deserip- 
Hone of New Speciee of foenU from the eame hor^son at Burlington^ 
Iowa ; by C. A. White and B. P. Whitfibld. [Proceed. Boston Soc 
Nat History, vol. viii, p. 289 to 804, inclusive.] 

This paper, or at least that portion of it received at this date, (March 
18th,) contains descriptions of twenty-seven new species of fossils, which 
are referred to the following genera, viz: — Orthie, Streptorhynchue^ Spi- 
rifer^ Betziay Bhynchonella^ Fentamerue, Avieulopecten^ Ifytilue, Ortho- 
ttota, Nueuloj Leda, Macrodon^ Conocardium^ Cypricardiaf, Cypricat^ 
delta, Edmondia, Euomphaluey Platycerae^ Pleurotomariay Murchieoma^ 
Poreellia and Bellerophan, 

These fossils were ail collected at and near Burlington, Iowa, from a 
series of more or less arenaceous strata holding a poution immediately 
beneath that member of the Carboniferous System m the west usually 
known as the Burlington limestone. In r^;ard to the exact position in 
the Geological column, to which these lower beds belong, some difierenoe 
of opinion exists. Doctors Owen and Norwood, and Mr. Pratten, inclu- 
ded them in the Sub-Carboniferous series, as did Dr. Shumard and Prof. 
Yandell, Mr. DeVerneuil and others, equivalent strata at other localities 
in the west Prof. Hall, however, maintains that these deposits repre- 
sent the ChemuDg Group of New York, though as will be seen farther 
on, he not long since referred an equivalent stratum at Rockford, In- 
diana, to the Marcellus Shale, holding a position hx beneath the Che- 
mung, at the base of the Hamilton Group. Prof. Swallow and his assist- 
ants in the Geological Survey of Missouri, after identifying in the repre- 
sentative strata of that state, several of the same fossiis known to occur 
in beds referred by Prof. Hall to the Chemung at other localities in the 
west, also placed them on a parallel with that rock. 

More recently. Meek and Worthen, while investigating the fossils con- 
tained in the collections of the* Geological Survey •of Illinois, failing to 
find, after careful comparisons of extensive collections from these beds at 
numerous localities, a single species they could identify with anv known 
Chemung form, — and finding them not only generally presenting dose 
afSnities to Carboniferous types both of this country and Europe, out in 
many cases in all respects undistinguishable from forms known to occur in 
well marked Carboniferous beds above, were naturally led to doubt the 
propriety of referring them to the Chemung epoch. These doubts were 
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BtrengtheDed bj a knowledge of the intimate relatioiis existing between 
these beds and the Bnrlington Limestone, (acknowledged Carboniferous) 
wherever they occur at the same locality, — the two rocks being always 
conformable, and never separated by any intervening beds, — while the 
Chemung Group is known to be s^arated at places in New York, from 
the proper horizon of the Subcarboniferous, by a ffreat thickness of Old 
Bed Si^dstone, containing the remains of a peculiar fauna of its own. 

The views of Meek and Worthen on this subject were ffiven more in 
detail in a paper published in the September number of this Journal, 
commencing on page 167.* By reference to this paper, it will be seen, 
however, that the principal objects its authors had m view, were to show : 

Ist, lliat the Rockfbrd Qoniatite bed, which Pro£ Hall had in a paper 
published in the Thirteenth Annual report of the Regents of the Univer- 
sity of New York, referred to the horizon of the Marcellus Shale of the 
New York Series, is much more recent than that rode, and in &ct an 
equivalent of the beds at Burlington, Iowa, which he had placed on a 
parallel with the Chemung Qroup. 

2d, That the Black Slate of the west, which the same author had also 
regatded as belonging to the horizon of the Marcellus Shale, (his impre»- 
sion at that time being that the Qoniatite bed was an intercalated layer 
in the Black Slate) instead of holding a position at the hau of the Ham- 
ilton Qroup, comes in ahovB all the Hamilton Qroup beds in Illinois — and 
from this fact, as well as from the affinities of the very few fossils hitherto 
found in it, more probably represents the Genesee Slate of the New York 
Series, as suggested by Prof. Yandell and Dr. Shumard, as well as by Mr. 
DeVemeuil. 

3d, That the beds at Buriington, Iowa, referred by Prof. Hall in the 
Iowa Report to the Chemung, and their eouivalents at Rodcford, Indiana, 
and in Missouri and Illinois, ought not to oe r^;arded as strietly contem- 
poraneous with the Chemung Group of New l^rk, but belong to a more 
recent period ; ^ough they did not say they regarded it as demonstrated 
that these beds belong to the Carboniferous System.f 

Some time during the same month that the paper above alluded to 
was published in this Journal, Prof. Hall issued a continuation of his pa- 
per in the Report of the Regents, containing a supplementary note in 
which he states that in consequence of having discovered amongst his 
specimens from a rock in Ohio r^rgrded by him as representing the Che- 
mung Group of New York, a Qoniatite identical with one of the Rock- 
ford species, he has been led to modify his opinion in r^ard to the age 
of the Rockford Qoniatite bed, so as to carry it up to the horizon of the 
Chemung. He also states that this discovery leads him to think ** there 
is room to doubt" in regard to the relative position of the Hamilton 
Group and the Black Slate of the west, and whether this slate, ^ may be 

* Remnrks on the age of the Ooniatite Limestone at Rockford, Indiana, and its 
relations to the " Black Slate** of the Western States, and to some of the succeeding 
rocks above the latter ; hj F. B. Meek and A. H. Woetben. * 

f They likewise admitted that there may be some representation of the Chemung 
Oronp below the horizon of the Chouteau Limestone of Prof. Swallow, and its 
equivalents at Burlington, Iowa, and Rockford, Indiana, but denied that this had 
yet been clearly established. 
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regarded as a oontinaatioii of the Marcellus Shale, or the Gtoneiee Slate 
of New York." 

As the authors of the paper under review, raise no objection to the 
position taken by Meek and Worthen in regard to the Blaek Slate of the 
West representing the Genesee Slate instead of the Marcellus Shale, at 
had been maintained ; and admit that the Rockford Goniatite bed does 
not, as had been asserted, represent a certain bed in the Marcellus Shale 
of New York, but belongs to the same horizon as the beds that had been 
referred to the Chemung at Burlington, Iowa, — ^it oaay, we think, be taken 
for granted that there is now no difference of opinion on any of the points, 
excepting in regard to the Bockford bed and its equiTalent strata in Mis- 
souri, and at Burlington, Iowa, being newer than the Chemung. 

In re^^rd to this latter question, the authors of the paper under review, 
still mamtain that these strata represent the Chemung group. Thej do 
not claim, however, to have identified a single Chemung species amongst 
the fossils of these beds, but on the contrary not only admit that they are, 
so far as known, all distinct from the species found in the Chemung of 
New York, but that they present strongly marked carboniferous af&nities. 
One of the same authors also, not long since, showed in a paper published 
in the Boston Proceedings, that at Burlington, a number of the character- 
istic fossils of these strata pass up into the well marked Carboniferous 
beds above. 

The grounds then upon whidi the identity of these rocks with the 
Chemung in New York, is maintained, is, that the OomatiU mentioned 
by Prof. Hall, and a few other fossils, the names of which are not given, 
from a bed in northwestern Ohio, regarded as a continuation of the Che- 
mung, are considered identical with species in the rocks referred to that 
horizon west of the Cincinnati axis. At the same time it is admitted 
that the group of fossils found in the rock referred to in Ohio, also pre- 
sents a strange and unaccountable similarity to Carboniferous types. The 
explanation of this anomaly given, is, that ^ we find in tracing these rocks 
[the Chemung] westward from New York, a tendency of we fauna to 
assume a decried Carboniferous character." And it is admitted that, **• in 
some parts of northwestern Ohio, this character is as decided as that of 
the ^Euina of the Burlington limestone, A^" Hence the startling condo- 
sion is arrived at, and stated as a general principle, that ^ if it is onr 
desire, as far as possible to recognize formations over wide areas, that are 
already well known and named, it appears evident that we must ulti- 
mately be confined to the use of generic values, and relative position ;" 
thus completely ignoring the use of specific afSnities in the identification 
of strata at distantly separated localities, even in the same zonea of lad* 
tude.* 

If these conclusions are sound, — ^that is, if in tracing the same forma- 
tion westward, which is in eastern New York characterized by an 

* We are aware Prof. Agassiz has shown that the foasili of syncbronons deposits 
in different zones of latitude, sometimes present muoh more marked differences 
than geologista have generally supposed. Yet it will scarcely be maintained, we 
think, that the striking differences observed between the fossils of the Chemonff 
group in southern New York, and those of some of the beds referred to that epodb 
in northwestern Ohio, and at Burlington, Iowa, can be due to differences of climatic, 
or other physical conditions, dependent upon latitude. 
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aeknowledged DeroniaD fauna, and holds a position beneath fifteen hmn- 
dced to two thousand feet of other Devonian strata, we find it as we go 
westward firom New York, assuming a more and more Carboniferous 
character, so that in northwestern Ohio, its fossils become as decidedly 
Carboniferous as those of the Burlington limestone ; and that again in 
tracing it &rther westward to the shores of the Mississippi, we find it not 
only presenting similar Carboniferous affinities, but so intimately connected 
by the mingling of its fossils with those of well marked and' undoubted 
Carboniferous beds above, that no very sharp line of separation can be 
drawn between them, — we may reasonably infer that if the same beds 
were exposed midway between the Mississippi and the Rocky Mountains 
we should find them containing the remains of an Upper Carboniferoua 
fauna, and in seeking for them at the Rocky Mountains, we should not 
look for Devonian, but Permian or Triassio fossils. 

Surely before geologists admit such conclusions as these, striking as they 
do at the very foundation of geological science, they have a right either to 
question the identity of the few fossils mentioned from northwestern Ohio, 
with species occurring in the rocks referred to the Chemung, west of the 
Cincinnati axis, or to doubt that the particular beds in which they occur 
in Ohio, are exactly synchronous with the Chemung of eastern New York. 
Otherwise we may cast Palssontology to the winds^ so £ir as the identifi- 
cation of strata is concerned. 

But it is asserted with much confidence, that such are the fiicts, at least 
in tracing the Chemung westward from eastern New York to Iowa. It 
wDl, however, be remembered that it was just as confidently asserted 
reoenUy, and that too, as was supposed, upon pal»onto1ogical grounds, 
that the Rockford Goniatite bed and the Black Slate of the west, belong 
to the horiason of the Marcellus Shale ; and yet it is now admitted that 
the first must be carried up at least as high as the Chemung, and that 
the latter maif represent the Qenesee Slate instead of the Marcellus 
Shale. Affain it is not very long since it was maintained with quite as 
much confidence that certain rocks in Vermont containing Primordial 
types of TrUobites^ belonged to the horizon of the Hvdson River Group ; 
yet, thanks to the profound pal»ontolo|^cal skill of Mr. Billings, of Can- 
ada, and Prof. Barrande, of. Bohemia, it is now known that Uiey reaUy 
belong fiir down at the base of the Silnrran Series. 

5. Gbinttz : Dyas, oder die Zechstein-FormoHon und das RoMiegetde^ 
Ton Dr. Hanns Bruno-Gbinitz, Leipzig, 1861—4% pp. 180, 23 plates. 
— ^This excellent memoir on the group of rocks called JPermian by Mur- 
chison, has reached us from the anuior. We propose in a foUowing 
number to notice some of the conclusions, and especially to present a 
comparison of the characteristic European and American fossils. 

At this moment we will only add a few remarks on the name Dyas. 
It was first proposed in 1859 by Marcou, and signifies that the forma- 
tion consists of two parts, — ^the marine beds of the Zechstein (Magnesian 
limestone) and the upper portion of the Roth-liegende (Red layers, Gres 
bigarr6). These are conformable and are overlaid by the Trias. 

It will be remembered that in 1859 Sir R. I. Murchison published in 
Am. Jour. Sol— Sbcond Buubs, Vol. XXXm, Na 99.— Mat, 1868. 
54 
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tiiie Jonnial (xxviii^ 256)^ a notice of Marcon's Memoir entitled ^ Dyas et 
Trias," d^o. The same author now reviews the argnments then need, 
and enforces it by new illastrations in a paper entitled, ' On the inappli- 
cability of the New Term Dyas to the rermian gronp of rocks as pro- 
posed by Dr. Geinitz.' He aims to show that the term Dyas can be nsed 
only in open violation of all well established palieontologicai values — 
that it rests on certain lithological distinctions not essential or constant 
and is more objectionable than the kindred term * Trias.' 

He says **In borrowing the term 'Dyas' from Marcoo, Dr. Oeinitz 
shows, however, that that author had been entirely mistaken in grronping 
^e deposits so named with the Trias or the Lower Secondary Rocks, and 
necessarily agrees with me in considering the gronp to be of PalsBozmc 
age." Aft^ showing the reasons which in 1840-41 led him and his 
associates De Yemeuil and Count Eeyserling to propose the term '* Per- 
mian " for the ffieat group of sandstones, mans, pebble beds, copper 
ores, gypsums, £c«, which nave since been accepted under this designa- 
tion, he adds : 

^The chief reason assigned by Qeinitz for the substitution of the 
word < Dyas' is, that in parts of Germany the group is divided into two 
essential parts only — the Both-liegende below, and the Zechstein above, 
the latter being separated abruptly from all overiying deposits. 

^ Now, not doubting that this arrangement suits certain localities, I 
a£Srm that it is entirely inapplicable to many other tracts. For, in other 
regions besides Russia, the series of sands, pebbles, marls, and gypseous, 
cupriferous, and calcareous deposits form but one great series. In short, 
the Permian deposits are for ever varying. Thus in one district they 
constitute a Monae only, in others a i^yot, in a third a ^Wot, and in a 
fourth a y««nw.* ♦ ♦ * ♦ 

** On my own part, I long ago expressed my dislike to the term Trias ; 
for, in common with many practical geologists who had surveyed various 
eountries where that group abounds, I knew that in numerous tracts the 
deposits of this age are frequently not divisible into three parts. In 
Central Germany, where the Muschelkalk forms the central band of the 

Soup, with its subjacent Bunter Sandstein and the overlying Eeuper, 
e name was indeed well used by Alberti, who first proposed it ; but 
when the same group is followed to the west, the lower of the three 
divisions, even in Germahy, is seen to expand into two bands, which aie 
laid down as separate deposits on geological maps of Ludwig and other 
authors. In these countries, therefore, the Trias of Alberti's tract has 
already beeome a Tetras. In Britain it parts entirely with its central 
or calcareous band, the Muschelkalk, and is no longer a Trias; but, con* 
sisting simply of Bunter Sandstein below, and Eeuper above, it is there* 
fore a Dyas ; though here again the G^logical Surveyors have divided 
the group into four and even into five parts, as the group is laid down 
upon the map — No. 62, ' G^eographical Survey of Great Britain.' 

^ Respecting as I do the labors of the German geologists who have 
distinguished themselves in describing the order of the strata and the 
fossil contents of the group under consideration, I claim no other merit 

* See * Sihnria,' 2d edit^ 1869, sod ' Russia in Europe and the Unl Hoimtaiiii,' 
1M6. 
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on thiB point for my ooUeagaes de Yernenil and ron KeyMrHng, and 
myself iban that of having propounded twenty yean ago the name of 
^rermian' to embrace in one natural aeries those sabformations for 
which no collective name had been adopted. Independently, therefore, 
of the reasons above given, which show the inapplicability of the word 
^I>ya8,' I trust that, m accordance with those rales of privity which 
guide naturalists, the word * Permian' will be maintained in geological 
classification." 

However the term Dyas, adopted by Dr. Geinits as the title of his 
memoir, may be open to criUcism, it is a pleasure to add that no recent 
memoir in geol<^ does its author more credit or is more valuable in 
itseli We shall revert to it again with pleasure, as suggested above. 

ni. BOTANT AND ZOOLOGY. 

1. Botanical Necrology for 1861. — ^The list includes the following 
names : — 

Ferdinand Deppe, who in connexion with Schiede collected plants in 
Mexico, and to whom Ghamisso and Schlechtendal dedicated the Bubia- 
ceous genus Deppea, 

A. £l, Fumrohry the editor since the year 1848 of the '^ Flora oder 
Botanische Zeitung," of the well-known Botanical Society of Ratisbon. 

Renckel von Donnersmarck^ of Prussia, who must have reached a ven* 
erable age, as he published an Index to Willdenow*s Species Plantarum 
in the year 1803, and other of his publications (which were small) are 
half a century old. 

Rev, John S, Hendom, Professor of Botany in Cambridge University; 
born at Rochester in 1796 ; died at the rectory of Hitcham, Suffolk, May 
16, 1861. Professor Henslow wrote the treatise on Botany forming the 
75th volume of Lardner's Cabinet Cyclopaedia ; it was published in 1885, 
and did good service in its day. We are indebted to him, also, for an 
.excellent Dictionary of Botanical Terms, recently published (without 
date) by Groombridge ^ Sons. Although the part which Prof. Uenslow 
played in the direct advancement of the science was comparatively un- 
important, his influence in botanical education, both at the University 
and in elementary schools, was very great, and his death left a void in 
England which is felt to be irreparable. Appreciative notices of his life 
and character were published in the Athenseum and in the Gardener^s 
Chronicle. 

Prince Salm-Dyek {Joseph v. Salm-BifferBckeid-Dyck) died at Nizza, 
his seat near the Rhine, in the 88th year of his age. His princely con* 
servatories were devoted during a long series of years to the cultivation 
of succulent plants, which he assiduously collected from every part of the 
world, and illustrated in a series of monographs and catalogues, beginning 
with the genus Aloe^ in 1817, and ending with the Cacteee in Horlo 
Dyckensij in 1 845. The good old prince-— one of the mediatized at the 
dissolution of the German empire in 1806, — ^lacked little of being a cen- 
tury plant himself. 

Prof, If, Tenore, the author of the Flora NeapoUtana^ and for 50 
/^ears director of the Naples Botanic Garden, the Nestor of Italian botan* 



Digitized by VjOOQ IC 



488 Sciendfic ItUelUgence. 

kts, died on tbe 2id of Jalj last, at the age of 81 jeam His eariiesi 
botanical pnblication appeared in the second year of Uie present centarj. 

Juies if. C. Marquis dt Tristan^ of Orleans, died on the 24th of 
January, 1861, haying almost completed his 85th year. He was the 
author of several botanical papers of interest, as well as of some meta- 
physical works, and even so late as the year 1851 he read a botanical 
communication to the Scientific Congress at its meeting at Orleans. It 
was for him that Brown in 1812 named the Myrtaceous genus Tristctma^ 
— a name which (the etymology being unexplained by its author) Sir 
James £. Smith, in the Encyclopaedia Sritannica, ingeniously attempted 
io derive from the Greek. 

Prof. G. W. F. Wenderoih, of Marburg, died on the ^th of June last, at 
the affe of 87. He was a pupil of Moench and his successor at the Mar- 
bui^ botanic Garden, <fec, and the author of numerous botanical works. 

While preparing the above notices the sad intelligence is received of 
the death of three very distinguished botanists of Holland, at the com- 
mencement of the current year, viz : 

Dr. E. B. Van den Bosch^ of Goes, the acute monographer of J7y- 
menophyllaeecB^ and editor, in part, of the Bryologia Javanica after the 
decease successively of its original authors, Dozy and Molkenboer. (He 
died on the 18th of January, at the age of 51.) 

Prof. Wm. H. DeVrieu^ of the University of Leyden, a most active 
And estimable botanist, author of many important works and memoirs. 
He died on the 2ad of January last, at the early age of 55 years, only 
ten months after his return from a laborious and successful mission, under 
the appointment of the Dutch Government, to the Dutch East Indiaa 
possessions, to investigate their botanical resources and culture. 

Dr. Charles Louis Blume^ an older and still more renowned botanist, 
the curator of the Herbarium of the Boyal Museum at Leyden, as we 
learn from the same source (Gard. Chronicle of Feb. 8), died a few 
days later than De. DeVriese, viz^ about the first of February. Dr. 
Blume's earliest publications, issued at Batavia, while he was in charge, 
of the Colonial botanic gardens of Java, bear l^e dates of 1828 to 1826. 
His later works, several of them of a magnificent character, come down 
to a very recent date. (He died on the 3d of February, in Uie 66th year 
<of his a^.) 

Dr. Sdwiu James died at Rock Spring, near Burlington, Illinois, on 
the 28th of October, 1861, at the a^ of 64 years. As the earliest bo- 
tanical explorer of an alpine region, in which Dr. Parry has recently 
much interested the readers of this Journal, it is with peculiar propriety 
that the following biographical notice of this pioneer of Rocky Moun- 
tain botany is furnished by Dr. Parry. ▲. g. 

2. Dr. Edutin Janus^ who is best known among scientific men in this 
country as the Botanist and Historian of Long's Expedition to the 
Rocky Mountains, in 1820, was born in Wey bridge, Addison county, 
Vermont, on the 27th day of Au^st, \*l^*l. His father, Deacon Daniel 
James, was a native of Rhode Isuind, and removed to Vermont, about 
the commencement of the revolutionary war. Edwin, the subject of 
this sketch, was the youngest of ten sons, three of whom became phy- 
sicians. His early studies were conducted at home, in the manner usuid 
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at that period; the summer months being devoted to the labors of the 
&rm, and the winter spent at the district school From a yonth he was 
noted for activity, application, and indostry. He pursued his academic 
and collegiate course at Middlebury, Vt^ where he was graduated in 
1816. Subsequently he engaged in the study of medicine, for three 
years, under an elder brother, Dr, Daniel James, in Albany, New York. 
While pursuing his medical studies, he was particularly interested in 
the Natural l^iences^ then taught by Prof. Eaton, under the distin- 
guished patronage of the late Stephen Van Rensselaer. 

In the spriuff of 1820, Dr. James was attached to the Exploring Ex- 
pedition of Col Long, as botanist and geologist, taking the j^ace of 
I)r. Baldwin, who accompanied this exp^ition on the previous season 
as far as Franklin, on the Missouri River, where he terminated his labors 
AUd his life. 

Dr. James was recommended to tibis situation, by Hon. Smith Thomp- 
son, Sec^ty. of the Navv, Capt Leconte, and by Dr. John Torrey, whose 
subse^ent labors as tne descriptive botanist of Dr. James* collections, 
iias intimately associated his name with this pioneer Expedition. The 
'Oonneetion of Dr. James with the expedition, lasted till its dose, being 
engaged in active exploration, during the season of 1820, from May to 
November. 

The efficient labors of Dr. James, in this arduous trip, may be readily 
inferred from the published scientific results. Interesting additions 
were made to our knowledge of the botany of the grreat plains, at that 
time bat imperfectly known. The elevated peaks, forming the outliers 
of the Rocky Mountain range, rivaling in altitude the snowy summits of 
Mt. Blanc, revealed a flora of exceeding richness, and attracted the 
attention of botanists both in this country and in Europe. We can 
easily imagine the enthusiastic ardor with which the young naturalist, 
treading for the first time these alpine heights, gathered up its fioral 
treasures, and scaled the snowy peak, which oug^t properly to bear his 
name. It is still unexplained why the recommendation of CoL Long, 
applying to this mountain the name oiJami^Pedk, has not been adopt- 
ed, by modem geographers. Amid the great number of elevated land- 
marks, of this region, some other peak fiHly as appropriate, might have 
been selected to bear the name of the enterprising Pike. 

On returning from this expedition, the attention of Dr. James was 
occupied, for about two yean, in compiling the results of the same, which 
were published, bo^ in this country and in Europe, in 1828. The 
work elicited no little interest, and is now a valued fimd of historical 
and scientific &cts. 

On the comnletion of this work. Dr. James was for six or seven .years 
connected witn the United States Armv, as Surgeon, serving in that 
capacity at several of the extreme frontier posts. During this period, 
aside from his professional duties, he was occupied with the study of the 
native Indian dialects, and prepared a translation of the New Testament, 
in the Ojibwe language ; subsequently published, in 1883. He was also 
the author of a hfe of John Tanner, a strange frontier character, who 
was stolen when a child from his home on the Ohio River by Indians, 
among whom he was brought up, developing in his friture eventfol hia- 
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tory a strange mixtnre of ihe difierent traits pertaining to his earlj li^ 
and savi^e education. 

On the reorganization of the medical department of the U. S. Array, 
in 1880, Dr. James resigned his commission, and returned to Albany, 
N. Y., where for a short time he was associate editor of a temperance 
journal, conducted by E. C. Delavan, Esq. 

After leaving this, he concluded to make his home in the fax west, 
and in 1836 he settled in the vicinity of Burlington, Iowa, where he 
spent the remainder of his life, devoted mainly to agricultural pursuits. 

It was at about this time that some peculiar traits^ which distinguished 
Dr. James as a ittangB man, became more conspicuous. His mode of 
life, his opinions, and his views on moral and religious questions gener- 
ally, were inclined to nltraism. Failing to find earnest sympathy, among 
those with whom he was thrown in contact, he gradually assumed the 
habits of a recluse* Indifferent always to public opinion, he marked 
out, and pursued his own course; without regard to tne views of others. 
Strictly honorable in all his dealings with mankind, and naturally kind- 
hearted, he did not care to waste his sympathy where it would not be 
appreciated. With him to espouse a cause, was to carry it to the fast- 
thest possible extreme, often erroneous, and it is to be feared at times 
positively wrong. In full justice however to his many amiable traits, it 
must be admitted that his errors were on the side of goodness, and in 
all his waywardness, he never forfeited his self-respect, or the attachment 
of those who had known him in early life. In his personal appearance, 
Dr. James was tall, erect, with a benevolent expression of countenance, 
and a piercing black eye. 

''On the 25th of October, 1861, he fell from a load of wood, the 
team descending a small pitch of ground, near his house, and both 
wheels passed over his chest He at once said that he was a dead man. 
He lingered, much of Uie time in great pain, until the morning of Octo- 
ber 28th, when he expired at the age of 64 years." o. o. p. 

8, DeCandoll^f Prodromtu: Pars xv. Sect posterior: fesc I. Jan., 
1862, pp. 188. — ^This includes the genus Euphorbia^ elaborated by the 
indefadgable Boissier, issued in advance of the rest of the Euphorhia^ecB^ 
which are undertaken by J. MQller, also of Geneva. Boissier, who is a 
keen observer, admits about 700 species of Euphorbia. That is, he de- 
scribes 963 species chiefly from his own knowledge, and adds seven 
which are imperfectly known and not recognized by him, not to speak 
of 28 wholly obscure ones in the books. So that the Linniean genus 
Euphorbia (which Boissier has the good judgment to retain entire) 
rivals Carex^ Solanum^ and Senedo in vastness. Dr. Engelmann, who 
has specially studied our species, and to whom Boissier acknowledges 
his particular obligations, uiould offer comments, if any be necessary, 
upon the present arrangement, as respects the North American species. 

▲. G. 

4. UluitraUcM cf the Omiuf Carex; by Frafcis Boott, MJD. Part 
III, tab. 811-411. London, W. Pamplin. 1862.— The first of these 
magnificent folios was issued in the year 1 858 ; the second in 1860 ; the 
thinl is now, thanks to the extreme liberality of the author, in the 
hands of many of the principal botanists of this country. Our former 
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notices have explained ihe nature and extent of this great monograph. 
In this, as in the preceding volames, Dr. Boott has favored the land of 
his birth and early years — and which would Mn still claim him as her 
own, — by devoting half of his plates to the illostration of North Ameri- 
can species. And with snch generous profusion, such as only a love of 
Carices for their own sake could inspire, — lavishing four folio plates 
upon such a common and homely species as C. vulpinoidea, two upon 
the equally vulgar (7. sHpata, three upon C. ctpkahidea^ two upon C. 
MuhUnbergiiy kc. The latter and their allies, however, as well as the 
group of C. stramineaj are critical subjects, which the fullest elucidation 
will render none too clear. As Carices are still &vorites with our bot- 
anists, we will enumerate the North American species which are illus- 
trated in the present volume. 

C riparia^ Curtis. To this European species. Dr. Boott restores our 
C. lacuitrit^ and he figures North Ajnerican specimens. It extends into 
South America, as &r as to Chili and Montevideo. 

C. alpina^ Sw., including C, FoA/tt, an arctic-alpine species. 

C. atratOy L., including C. nigrOj also arctic-alpine. 

C, tcoparioy Schk. ; with its var. minor j from Arctic America and 
New Hampshire. 

(7. lagopodioidesy Schk., distinct from the next. 

(7. crutata^ Schweinitz, including C. mirabiliSf Dewey, — ^filling three 
plates. 

C.fomea^ Willd., also from New Granada, — ^filling three plates. 

C. alata, Torr., figured from New York as well as Florida and Texan 
specimens. 

C. aduataj Boott, including C. urgyrantha^ Tuckerman, and, as a 
northern variety, C, pratentUj Drejer, — Ulnstrated by five plates ! Carey'* 
C. adusiOj in Gray's Manual, Dr. Boott figures as a variety of Cfomea* 

C. atraminea, Schk., with its varieties tenera, apertOyftstucaeea^ Orawei^ 
and Ifeadiiy — six plates. The whole group, thus revised, will probably 
now be better understood than before. 

C. iHpatOy Muhl, which comes also from Japan. 

C, coyuncta^ Boott, a new species, founded on the plant referred by 
Carey, in Gray's Manual, to C. vulpina^ a plant of the Western States. 

C. Mparganioides^ Muhl., with its variety minor. 

C. cephaUndeOj Dewey, at least in part, excluding the description in 
Wood's Botany. 

C. cephalcphora, Muhl., with C Leavenworthii^ Dewey, as a variety. 

C. MuhUmhergii^ Schk., and its variety enervU* 
. C. vulpinoidea^ Michx., including C. aetacea and C. aeabrior of Dewey^ 
^'founded on immature specimens, more auo. 

C. diiUchaj Huds., to which belongs C SartwellU^ Dewey. 

C. Ouyanoj Desv., a Chilian species, collected in New Mexico by 
Fendler (No. 881), and in the Rocky Mountains by Bourgeau. 

It will be seen that this volume, illustrating some of our most troi»bl»' 
some species, will be particularly useful to North American botanists^ 
who, with lively gratitude for what has been so generously done for Uiem, 
indulge the earnest hope that the author's zeal and strength may en- 
able him, Dtofavente^ to crown the whole wiUi volume four. ▲• e. 
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6. Thwaiteiy EnumeroHo Planiarum ZeylanicBj an Ikumeratian of 
Ceylon Planti, <£c., Part UI. — ^Although it has just reached oa, this part 
bears the date of 1860. It comprises the Monopeialm^ excepting the 
Bulmcect^ d^c, which were in the second part When finished we shall 
have a reliable and very convenient conspectus of the flora of Ceylon 
in a compact form. ▲. g. 

6. AnnaU of the Botanical Society of Canada : Part III. From 
April, 1861, to February, 1862. — Contains the record of the general 
proceedings of this Society, as well as abstracts of some papers read, 
while others are printed in exteneo. The contents are quite miscella- 
neons, many of the papers relating to culture or other practical sub- 
jects; and there are some local catalogues, ^c. The society is evi- 
dently popular and flourishing, and is finding its way to its proper work. 

A. O. 

7. Bonaparteajuneea (Pazton's Bot Diet). — ^This rare and curious 
plant blossomed the last season at the Mount Hope Nurseries in this 
city. It belongs to the Pine Apple tribe, and was discovered in Peru, 
in 1800. It is one of the Bromeliacese, and was named, as above, in 
honor of Napoleon I. It has a large globose head just above the 
ground, coverod with larse scales closely compacted, from each of which 
arises a long, rush-like, ^ur-sided and arching leaf more than a foot in 
length, presenting a very beautiful appearance. The intelligent proprie- 
tors of these nurseries, Messrs. Ellwan^er A Barry, have reared this 
ffreenhouse plant for twenty-two vears, but they do not know how old 
it was when purchased of Mr. Pnnce of Long Island, though then evi- 
dently not very young. Such had been its appearance for many years. 

About the 10th of last September, from the sunmiit of the globular 
head shot out a round tapering stem, near two inches in diameter, beaiv 
ine small scales two to four inches apart and terminating in a small cus- 
pidate point three inches long. The stem or scape grew rapidly, three 
or four inches a day, and once six inches, to the length of fifteen 
feet in less than sixty days. Three feet from the globular head there 
put forth a pair of fiower-buds at each scale to the summit or through 
twelve feet, which soon began to blossom from the lowest in succession 
to the top. The fiowers were yellowish or greenish-yellow, not stoikinff, 
except for their ffreat number. The pistil, six stamens, witii verBatiJe 
anthers, and the £:>ral envelops of three inner and three outer parts, all 
stood on the ovary. The flowers did not come forth rapidly, so that 
the upper foot of them did not appear till February. On tiie lower 

Krt, the flowers rapidly decayed and fell off with the seed-vessel for six 
)t; but, on the plant being abundantly watered at the root, the flow- 
ers ceased to fedl, and had Uie appearance of maturing some seeds. 
The plant was ffrowing in an equably heated greenhouse. In the middle 
of March the plant was still maturing its seeds, though it is still doubt- 
ful whether any of them will be ripened, while it is certain that months 
must first intervene. There is no record of the flowering of this plant 
in the United States. An English nurseryman says he saw this species 
in flower in the garden of the Duke of Devonshii-e many years since. 
These few fects may be worthy of record in this Journal. o. d. 

RodMsUr, March 26th, 1662. 
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8. AoclimatMn tneouraged m Juitralia. — ^We have more then onee 
liad occasion to refer to Uie remarkable and well directed scientific ac- 
tivity which so honorably distinsuiihes the Anstralian colonies, and espe- 
cially t^e colony of Victoria. To the Government Botanic Garden at 
Melbourne a Zoological Garden has been attached, and an Acclimatisation 
Society it co5perating in a practical direction. While Europe and 
America are making acquaintance with many a queer Australian beast 
or bird, or apparent combination of the' two— like the Omitharhynehutf 
our enterprising friends and nei^bors at the antipodes are striving to 
stock iheir glades and streams with fish, flesh, and fowl from all lands, 
adapted to iheir fine climate, and subservient to use or ornament. 
Already, we believe, '* the voice of the turtle is heard in their land," and 
the lark has become a denizen, — not to mention fowl of various kinds, 
of economical importance. As there is regular communication between 
New York and Boston and Melbourne, it may be well to publish here 
the following advertisement. 

^ ITie AcelimaHBation Soeieiy of Vtetorioy Australia, are willing to 
make purchases of such useful or ornamental birds, animals^ and fish 
landed in Melbourne, as may meet the requirements of the Society. 

W. H. Ajlcbxb, ffon. Sec 

*^The Argus Gold Prize Cup.-^Tht Argus gold prize cup, of the value 
of one hundred pounds, for theyear 1861, will be given to any one (un- 
connected with The Argus or Yeoman newspapers) who, within the year 
ending Slst October, 1862, shall introduce mto the colony the most 
valuable or interesting Animal, Bird, or Fish, in sufficient numbers to 
establish the breed, llie decision to rest with the Council of the Accli- 
matisation Society, subject to the ratification of the Editor of The Argus. 
Application to be lo<k[ed with the Council of ^be Acdhnatisation So- 
ciety, before the Ist of December, 1862." 

ZOOLOGT. — 

9. Uprising of the Seventeen-year deada, in New Sewen County^ 
Conn,y inJunSy 1860. — In June, 1848, swarms of the Cioada septendedm^ 
Linn, (commonly called here the Seventeen-year Locust,) appeared in 
various places in New Haven County, Connecticut Large numbers of 
this insect were then found in the bu^es and trees on the eastern slope 
of West Rock, in the town of Hamden, about three miles N.N.W. from 
Tale CJoll^. On visiting this locality June 15, 1848, I found the 
insects active and noisy, imd a record of my observations was made at 
the time. Seventeen years afterward, in the middle of June, 1860, 1 
found this insect coming up in great numbers in and about the same 
spot, and one of the inhabitants o( the vicinity assured me that the insect 
had not been seen there since 1848. The hoarse croaking noise made 
by an encampment of these insects can be heard a mole off, so that it 
is easy to detect them. In 1843 Judge Noyes Darling, who had spent 
most of his life near this place, told me that he could personally toitify 
to an upcoming of this locust hereabouts in 1826, 1809 and 1792, and 
Rev. Jeremiah Day recently infonned me that he had observed four of 
these periods here, viz: in 1809, 1826, 1843 and 1860. 

It is remarkable that this insect, which exists but a few weeks in the 
perfect state above ground, should live nearly the whole of so long a life 
▲m. Jour. Sol— Sioond Sbbiss, Vol. XXXIII, No. 99.— Mat, 186a 
55 
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in the earth as larva and pnpa, and that in spite of Tarying weather, 
exposure and local causes, it should observe its seventeeo-year period 
with such precision. It is also remarkable that in the United States 
there should be so many different districts each having its 17-year period 
of differing dates. It would seem much more probable that in any one 
place varying circumstances would hasten or retard the development of 
the insect, so that some individuab might be found there every year. 
To a very limited extent this may perhaps be the £act 

The locust-district to which New Haven County belongs extends from 
the Connecticut river westward to the Hudson river, and into New Jer- 
sey. That part of our State which lies east of Connecticut river has a 
different neriod. On the 22d of June, 1835, while travelling through 
Tolland County, Conn., in a stage coach, I passed through woods swarm- 
ing with this Cicada. A map of the United States colored so as to 
show these different locust^istricts would be of great interest to ento- 
mologists. 

This insect is supposed to be peculiar to North America, and was 
made known to European naturalists by Peter Ealm of Sweden (KongU 
Vetemk. Acad. Handl 1*756), who travelled in Pennsylvania, New York, 
Canada, &c., in 1*748 and 1*749, and mentions an uprising of the Cicada 
about Philadelphia, Penn., in May, 1749, {Traveh^ trans, hy Fortter^ 
Lwd. 1772, 8% 1 : 816, 2 : 62). 

Very good accounts of this insect may be found in Prof Nathaniel 
Potter's Notes on ihs Locusta Septentrionalis Americanm decern sepUma: 
(Bait 1839, 8vo, pp. 27, with plate ;) and in Dr. T. W. Harris's Treatise 
on Insects injurious to Vegetation^ (8vo. Bost, 1842, 1852, 1862). 

K«w Haven, Oono., April 16, 16S2. E. C. Hsrriok. 

10. Thaddsus WiL.HARRia, M.D. A Treatise on some of the Insects 
injurious to Vegetation. A new edition^ enlarged and improved^ with ad' 
ditionsjrom the Author^ s manuscripts^ and original notes^ and illustrated 
hy engravings drawn from nature under the supervision of Prof Louis 
AoAsaiz. JSdikd by Charles L. Funt, Secretary of the Massachusetts 
State Board qf Agriculture. Boston, 1862, 8vo, pp. xi and 640. With 
8 engraved steel plates comprising 96 figures, besides 278 ^^res in wood. 
— ^The first edition of this excellent work of the late Dr. Harris of Cam- 
bridge, was published in 1841 (8vo. pp. 467) by the Legislature of the 
State of Massachusetts, as one of the Scientific Reports prepared at the 
puUic expense, a small issue of the same with slight changes being 
also printed for sale (Bost, 1842, 8vo, pp. 459). An enlarged edition <h 
the same was published in 1852, (Bc«t, 1852, 8vo, pp. 521). Tliese edi- 
tions were without drawings of the insects described, and although the 
great merits of the work were from the first universally acknowledged, 
tiie want of illustrations lessened its usefulness. In 1859 the Legislature 
of Massachusetts directed Mr. Flint to prepare a new, enlarged and illus- 
trated edition of Dr. Harris's work. Mr. Flint, availing himself of some 
of the best aid he could procure in this country, has executed his com- 
misoon in a highly creditable manner; and the result is a beautifhl 
and valuable volume of great practical usefulness to the horticulturist 
and the fiurmer. It is enriched by a laige addition to the chapter on the 
butterfiies from the author's own manuscripts, and by important notes 
contributed by Dr.^John L.^Leconte, Philip k. Uhler, Esq., Dr. John G. 
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Iferrii, Edwftrd Norioii, Eeq^ and Baron R. Oiten Sadcen. In thk ^a- 
terprise the State hae expended over ten thousand dollars for 2500 copies 
for their own distribntion. Beeidee thia issue, the work appears in three 
other editions, one of 600 copies for the benefit of the family of Dr. Harris, 
in superb stjle on tinted paper with the steel plates colored, at $5 per 
copy, and two cheaper editions, at $8.60 and $2.60 each. It deserves to 
find an extensive sale. 

A few of the insects described still lack illustrations, among which may 
be mentioned the AnpoumoU grain moth (p. 499) — Uie Eurytcma Hordd 
(663^ — the Ceeidomyia eulmieola (682) — and the wheat midge (692), 
whion at this time is one of our most destructive insects. In the cases of 
the Aegeria exitioeay and the Ceeidomyia deetruetor, a drawing of the 
female would have been more useful. 

It would add much to the convenience of reference to give on the steel 
plates, under or near each figure, Uie Latin or English name of the insect 
represented, or at least the page of the book where the description may 
be found. h. 

ni. ASTRONOMY. 

1 . Bedimxfvery of the Aeieroid Calypso (68).-^The Asteroid Calypso (st) 
was discovered by Dr. Luther at Bilk, April 4, 1858. It appeared as a 
star of the eleventh magnitude, and continued to be observed at Berlin 
until the I7th of June. At the opposition in 1869 this asteroid waa 
no where seen ; and again at the opposition in 1860 it escaped detection, 
so that there was reason to apprehend that this body, like Daphne, waa 
entirely lost Dr. Luther therefore prepared an ephemeris from th^ 
most reliable elements, and after three weeks of labonous search, discov- 
ered on the 27th of January, 1862, a small planet, distant about one 
d^ree from the place computed for Calypso. Unfavorable weather pre- 
vented further ol^rvations until Feb. 6Ui, when he found it again, and 
proved that it was indeed Calypso. This planet has unce been observed 
at several other observatories. 

2. Name for Asteroid (sp). — ^Asteroid (m) was discovered by Mr. Cha- 
eomac at the Observatory of Paris, on the 1 2th of September, 1 860^ Ac- 
cording to established usage, it devolved upon Mr. Chacomac, or upon 
Mr. LeVerrier. the Director of the Observatory, to select a name for this 
planet But LeVerrier declined giving this planet a name, on the ground 
that he wished to introduce a new nomenclature of the group of planets 
between Mars and Jupiter : and he suggested that without continuing to 
give each planet a particular name, it would be a sufficient distinction to 
mention the number in order of discovery, attaching thereto the nam^ 
of the discoverer. Mr. J. R. Hind of London, to whom we owe the dis- 
covery of ten of these bodies, took decided ground against the proposed 
innovation, as leading inevitably to confusion and useless trouble ; ulti- 
mately causing a return, by general consent, to our present nomenclature. 
The same ground was taken by Mr. Goldschmidt to whom we owe four- 
teen of these planets ; and by Dr. Luther who has discovered eleven. 
The Astronomer Royal of England, Sir John Herschel, and Prof. Arge- 
lander, as well as astronomers very generally throughout Europe, also 
pronounced against the proposed innovation. After waiting for more 
than a year from the time of discovery. Dr. Weiss of the Vienna Obser- 



Digitized by VjOOQ IC 



42% ScierUiJtc InteUigenee. 

Titoiyi wlio had taken ptiticiilar charge of the obtervatioiia of tfaia 
planet^ requested Pro£ von littrow, Dir^tor of the Yienna Obeervator^t 
to give the planet a name. TroL ron littrow chose the name JSlpUf 
in lulnsion to the political condition of Europe at the time of its dis^v- 
ery. This name was immediately accepted by the German astranomers. 
At lenffth in Jannary, 1862, Ttcl LeVerrier annonnced that he no longer 
refdsed to allow Mr. Chacomac to select a name finr this planet Mr. 
Chacomac then requested Mi; Hind to assign a name, and Mr. Hind 
selected the name Olympia, This name has been accepted by the 
English astronomers, and will probably be universally adopted. 

3. Discovery of Asteroid (is). — On the 8th of April, 1862, a planet 
of the 18th magnitude was discovered near the star Beta Yirginis, by 
Mr. H. P. Tuttle of the Cambridge (Mass.) Observatory. It is the third 
which has been detected at this Observatory within the past year. 

The name Feronia has been selected by Mr. Safford and Dr. Petacs 
for the asteroid (is). 

4. Letter from ike eminent astronomerj J. B. Hmd of London^ a$^ 
nouneing the dieappearanee of a nebiUa. — ^ Towards the close of the past 
year, it was announced by Prof. d'Arrest, of Copenhagen, that a nebula 
m the constellation Taurus, which was discovered at this observatory on 
the 11th of October, 1852, had totally vanished from its f^ace in the 
heavens. That one of these objects, which the giant telescopes of the 
present day had taught us to regard as assemblages of stars m myriada 
at immense distances from the eiffth, should suddenly fade away, so as to 
be quite imperceptible in powerfol instruments, must, I think, have been 
deemed a very improbable occurrence, even by many who are well 
acquainted with the care and experience of the observer by whom the 
statement was made. Within the last few days, however, Mr. LeVerrier 
has obtained so strong a confirmation of its accuracy, that there is no 
longer room for eupposing it to have originated in one of those errors 
of observation which every practical astronomer knows will creep into 
his work in spite of all his precautions. 

The nebula in question was situated in right ascension 4^ 13^ 54*6sec., 
and north declination 19* 11' 37'', for the beginning of 1862. It waa 
therefore About a degree and a half from the star EpsUon in Taurus, 
in the group commonly known as << the Hyades.'' Its diameter was 
about one minute of an arc, with a condensation of light in the centre ; 
or its appearance was that of a distant ^lobular cluster, when viewed in 
telescopes of insufficient power to reso&e it into stars. From 1852 to 
1656 a star of the 10th magnitude almost touched the edge of the neb- 
ula at its north-following ed^e; it was firat remarked on the niffht the 
nebula was detected, having escaped notice on many occasions when ita 
position had been under examination with the same telescope and pow- 
ers. Hence I was induced to hint at its probable variabihty in a note 
upon the nebula nublished in No. ^39 of the Aetronomiiehe liachriehten. 
The suq>icion is tnlly confirmed ; the star has diminished to the twelfth 
magmtode, eithw simultaneously with* or soon after, the apparent extinc- 
tion of the nebula. 

The history of this object and tim results of his observations on the 
niffht of January 26, are appended by Mr. LeVerrier to his Meteorolod- 
cal Bulletin of ihe 29th. The sky haing very clear at intervals, &e 
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Paris equatorial, which has an objectrfflass 12 French inches in diameter, 
was directed to the place of the nebo^ but, notwithstanding stars of an 
extremely fiunt class were visible in its immediate neighborhood, not the 
slightest trace of it conld be perceived either by M. Le Vender or ML Cha- 
comac The star which Professor d' Arrest and I have repeatedly noted, 
of the tenth maffnitade, and almost tonchine the nebnla, had dwindled 
down to the tw^Ui ; so that telescopes which wonld have shown it well 
between 1852 and 1856, wonld not at present afford a glimpse of it. 
From the &ct that M. Ohacomac saw the nebnla in formmg a chart of 
the stars in that region in 1854, and did not remark it while reconstmct- 
ing the same in 1858 with a mnch more powerfhl instroment, there is 
reason to infer that the disappearance took place daring 1856, or the 
following year. 

How the variability of the nebnla and a star closely adjacent is to be 
explained, it is not easy to say in the actual state of onr knowledge of 
the constitation of the sidereal universe. A dense but invisible body of 
immense extent interposing between the earth and them might produce 
effects which would accord with those observed; yet it appears more 
natural to conclude that there is some intimate connexion between the 
«tar and the nebula, upon which alternations of visibility and invisibility 
of the latter may depend. If it be allowable to suppose that a nebula 
«an shine by light reflected from a star, then the waning of the latter 
might account for apparent extinction of die former ; but in this case it 
is hardly possible to conceive that the nebnla can have a stellar consti- 
tulion. 

It is at least curious that several variable stars have been detected in 
the region of the great nebula in Orion ; thut in 1860 a star suddenly 
i&one out in the middle of the well-known nebula Messier 80 (about 
half-way between Antares and Beta in Scorpio) which vanished in a few 
days ; and that, as first remarked by Sir John Herschel, all the tempo- 
rary stars, without exception, having been situate in or near to the 
borders of the Milky Way — ^the star-duster or ring to which our system 
of sun and planets belongs. In the latter class are included the memo- 
fable star of B. 0. 184, which led Hipparchus to form his catalogue of 
«tars, and those which blazed forth in 1572 and 1604, in the times of 
Tycho Brahe and Kepler. 

In concluding, I will venture to express the hope that some of the 
many amateur astronomers in this country who have provided themselves 
with telescopes of first-rate excellence, will keep a strict watch upon the 
jremarkable pair of variables which I have briefly described in this com- 
munication. Continuity of observation is often most important, and 
can only be secured — ^and that not always in the uncertainty of weather 
— ^by a strong force of observers in different localities. 

I am. Sir, your most obedient servant, 

J. R. Hiin>. 

Mr. Bbhop'B Observatoiy, Regmf b Park, Feb. 8. 

P. S. Since writing the above, I have received a letter from Professor 
Secchi, the able and eneigetic director of the Observatory of the CoUe- 
gio Romano at Rome, by which it appears that in one of the proverbially 
dear skies of that city, and with the large telescope at his command, he 
vras unable on the 271^ ult, to discern the least vestige of the nebda.^ 
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IV. MISCELLANEOUS SOIEITTIFIO INTELLIGENCE. 
From <mr Parte Correspondent. 

1. The Artesian Well at Poesy, — The complete saccess of the Arte- 
sian T?ell at Passy has ^ven lively satisfaction to all, and especiallyto. 
those who appreciate the scientific interest which attaches to it The 
question x>{ water is of itself interesting enough to the Parisian people 
who have been reduced hitherto to the Seine as the principal source 
of potable water. The Prefect of the Seine had conceived a project 
for an aqueduct to be fed by the numerous springs in the neighborhood 
of Ch&lons sur Mame. It seems quite remarkable that this project was 
little to the public taste and that numerous voices were raised in {slyot 
of the river Seine I The Parisians are convinced that this river water 
is excellent ; I will not affirm the contrary, but I am often struck wiih 
the complaints of straugers who generally charge upon this water the 
indispositions to which tney are exposed during a visit in Paris. On the 
other hand I cannot maintain that in the Ions run an aqueduct is not 
the most economical provision for water for t£ose who are prepared to 
meet the first cost The example of Rome, which has been thus sup- 
plied even to the present day by the aqueducts of the Caesars, proves this 
beyond dispute : — what would have been the expense during two thou- 
sand years of raising the water of the Tiber to a suitable height^ if the 
Romans had been reduced to this method ? 

The city of Paris while awaiting the adoption of more thorough 
measures for attaining her water supply, has achieved an experiment 
which has given an excellent result, resolving several important questions 
and opening new ones. The first and most important question is to 
know if the water in a %e\\ of large dimensions will preserve an ascen- 
sional force sufficient to furnish a quantity of water proportioned to its 
increased diameter. Assuming that the water in the Passy well should 
rise with an abundance equal to that in the well of Grenelle, it ought to 
furnish near 40,000 cubic meters in 24 hours. (The cubic meter 
=220*17 gallons). Mr. Kind, the German engineer, tne inventor of the 
method used in boring this well, and charged with the execution of the 
work, contracted to guarantee only 13,300 cubic meters, and on this es- 
timate the plan was adopted. The boring commenced in September, 
1854, and was finished on the 24th of September, 1861. The fiow has 
remarkably exceeded the estimates — commencing slowly at first, on the 
27th of last September it had reached 25,000 cubic meters and finally 
rested at 20,000 c. m. This yield, it is to be remembered, was found 
constant only at the welPs mouth, and diminished very considerably when 
the tubes were added which carried it up to 25 meters above the ground. 
The well of Grenelle which yielded 2000 litres per minute at the surface, 
gave only 630 litres, less than one third, at the summit of a tube rising 
33 metres above the level of the surface. 

The second question is, what will be the influence of the new well 
upon the old, distant from it about 3000 metres (less than two miles). 
Tne latter soon commenced to show a diminished now, and by the 1st of 
October the diminution had reached a fourth of the ordinary yield, faU- 
ing from 630 to 460 litres per minute, a loss of about 40,000 gallons in 
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S4 boon. The hope noir is that there will be an increase again in the 
flow at Ghrenelle when the water of the Passy well by beiDg raised con- 
siderably above the level of the earth shall again reestablish the pressure. 
It appears impossible to foresee what may be the^ final result of this ope- 
ration. Mr. Kind's method of boring perfectly met what was intended 
and the well had reached at the end of two years and three months 528 
meters in depth, when a crush in the upper part seriously retarded the 
profinress of the work. It required almost three years to repair thi» 
accfdent, and the total cost estimated by Mr. Kind at 350 thousand 
francs will reach near a million. 

The water sheet is pierced 23 metres lower down than at the well of 
Crenelle — the latter being 547 metres absolute depth, and 511 m. below 
sea level ; the well at Passy the orifice of which is 16'>'5 higher has an 
actual depth of 588 m. or 533 m. beneath sea level. The temperature 
of the water is the same in both wells =28*" C. or 82^*4 Fh. 

It is easy to see that the third question — what advantage is it to make 
a new experiment of the same kind? — leaves an ample field for discussion, 

SWe would say on this point that the experience of California has been 
iecidedly adverse to the multiplication of Artesian wells, in the same 
hydrographical basin. — Eds.] 

Dnmas has given in the Camptes Bendus of the French Academy, 
(T. 53, p. 571) an interesting memoir in detail on this subject, from 
which most of the fiicts here presented are drawn. 

2. The Otologieal Society cf France. — ^This Society held its last annual 
reunion in Sept, 1861, at St-Jean-de-Maurienne in Savoy, a province 
lately added to France. About sixty members were present at the 
meeting. The principal topic of discussion was the question which for 
thirty years has been controverted and sustained by Elie de Beaumont, 
viz : whether in the western Alps there exists an inversion, or a mixture, 
of the fauna and flora of the Lias with those of the Carboniferous forma- 
tion. It is to be r^retted that no one was present to sustain the thesis 
of the leading geologist of France, and still more that in so numerous a 
society there was no one to enter adequately into the detail of Alpine 
stratigraphy, a subject sufficiently diJmcuH. The members were con- 
ducted over the ground of observation by Messrs Lory, Alfl Favre, the 
Abb6 Chamoasset and Mr. Pillet* 

[The points of observation and argument are very nearly the same 
which have already been stated in detail in the review by Mr. Hunt of 
Prof. Favre's memoir on the structure of the Alps in vol. xxix, p. 118 
of this Jooma].-^ED8.1 

The number of the bulletin of the Society containing the official notice 
of this meeting by the Secretaries is now in press. 

3. The Tumel of Mt, Cenie. — ^Tour readers will find more interest 
probably in a notiee of observations made during a recent visit to the 
wnous Tunnel now in progress through Mt Cenis, already more than 
once noticed in these pages. 

This tunnel, the execution of which has been assumed by the Italian 
government, presents peculiar difficulties, especially because it is imposu- 

* Pro£ Favre has |piven a Idef acoonnt of the observations made on this occasion 
m ilM Bib. Univ. de Geneve, Oct. 18ei. 
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ble, owing to the enormous superineambent monntam mass, to operate at 
more than two places. The mountain rises to the height of one thousand 
to fifteen hundred metres (8280 to 5000 feet, nearly) abore the level of 
the gallery. 

It was requisite from the first to find means to render the work as active 
as possible and employ machines for boring the blast holes. The little 
machine which moves the drills is ingeniously constructed but offers no 
difficulty to a mechanician. The percussion and rotation of the drill rod 
is accomplished by the power of compressed air which also injects a stream 
of water into the blast hole. In the trial made before the Geological 
Society of France which was condacted in one of the work shops of the 
company the drill entered a hu^e block of marble at the rate of 50 cen- 
timeters in 10 to 15 minutes, ^aoout'l^ inches per minute). The feature 
of the process which interested us most was the production of the motive 
power. It is accomplished by an ingenious application of the hydraulic 
ram so much used m the United States, and set up here on a gigantic 
scale. The use of steam power presented great difficulties in a tunnel, 
each half of which when near its end will be over six kilometers long 
^=:df miles). They could not think of setting up boilers in the tunnel 
Itself, since it was plain there would be serious difficulties in ventilation, 
and the attempt to conduct steam to so great a distance by pipes, would 
involve the loss of a great part of the power. By replacing steam with 
compressed air they enjoyed the double advantage of an economical ap- 
plication of the power at a distance from its source, and the use of the 
escaping air to renew the air of the tunnel. On the Italian side at Bar- 
doneche, the air pumps are set up at about a kilometer from the opening 
of the tunnel, and they will act toward the last through nearly two leagues 
distance. The column of water which compresses the air in the chamber 
of the hydraulic ram is 25 metres high by 60 centimetres in diameter, 
the compression of air in the reservoir of the ram at the moment of £sll is 
six atmospheres — at this instant a valve yielding at five atmospheres opens 
and a part of the compressed air escapes into immense boiler-like reser- 
voirs. Five or six of these apparatus are needed for the regular progress 
of the work in the tunnel. The inventor of this remarkable apparatus, 
Mr. Tommelier, is director of the works. It is impossible to conceive any 
thing better adapted for a mountainous country where water is abundant. 
The apparatus appeared to us simple enoaffh in its essential parts, which 
permitted the use of adequate solidity in Uie rest to resbt the formidable 
shock with which it is shaken at short intervals. If the construction of 
these machines and the boring leaves little to desire it is by no means so 
sure that the perforation of we tunnel can be accelerated as mudi as 
would be presumed. They have perfected the rapidity of drilling, but the 
great labor of removing the rubbish is not accomplished more quickly 
than before. At the outset the engineers estimated six years, and to-day 
it seems probable that 12 years will be required to finish the tunnel if no 
unforeseen obstacles arise in the work. 

4. Spectroscope of Bunsen — Spectrolopy, — ^The attention of the French 
scientific world is wholly fixed on spectrology^ for thus do they designate 
the experiment with the spectroscope of Bunsen and Earchhot Mr. 
Grandeau, the pupil and fellow laborer of St Glare Deville, has the merit 
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of having first initiated ns into these beaintifiil resesfrehet, which he 
studied at Heidelberg whence he brought the first speetroscepe seen in 
aetion in Paris. 8ince then it has become all the rage at Paris, and 
recently Mr. Jacmin has exhibited before a numerons auditory a largt 
apparatus by Duboscq which proiects the spectrum on a screen. 

Mr. Grandeau has had the satisfaction of discovering the new metahi 
Csesium and Rubidium, in the thermal waters of Bourboane-les-Bains in 
larger quantities than in the waters examined by Bunsen* We might at 
first suppose that the discovery of new elements would be Hinltiplied like 
those of the planets by a method at once so simple and certain. It does 
not appear at present however that this idea is likely to be realized. It 
is not sufficient, as seemed at first to be supposed, to expoae a substance 
in the flame of the spectroscope to see defined there traces of all the ele* 
ments it contains, while for those elements which like G»sium and Ru^ 
bidiuro exist in very minute quantity, it will always be found needful to 
separate first the lamr part of the associated substances. 

5. The death of Siot^ is a great sorrow to all the friends of science* 
Tou have not wanted for biographical notices of this great savant Peiw 
mit me only to say what is on the lips of all : — ^that Blot is the mos| 
beautiful type known of what a scientist ought to be. He was wholly giveii 
up to science, and even to the last moment of bis long life he was at its 
head. Three Academies of the Institute counted him among their mem« 
bers to prove that he belonged not alone to the physical sciences. Bui 
he was never any thing but the Professor and the Academician : he never 
subjected himself to the distractions of his illustrious cotemporary, Arago. 
Guvier resembled him, with the advantage perhaps due to his vast erudi- 
tion, and the clearness of his conceptions, but Ouvier did not see himself 
like Biot without a trace of the danger arising from the honors of high 
offidal station. Cuvier was made a baron, a peer of the realm, grand 
master of the University, and it is well known that he sometimes strug- 
gled M[ain8t the power of jealousy. 

6. The two new Proftuor% in the Garden of Plante. — ^Messrs. Daubr6e 
and d'Archiac opened their courses in the second week of March. Both 
the opening discourses resembled eadi other — first came an eulogy on 
their predecessors, followed by a profession of faith on their own part, and 
a programme of the courses they were comroencrng. These opening 
discourse prepared with great care, drew together larffe audiences who 
rarely failed to find there matter for their legitimate applause. 

Mr. Daubr^e gave a masterly sketch of the history of geology, tracing its 
origin chiefly to the philosophers, Descartes and Leibnitz. B^ commenced 
bis course, properly so-called, by the description of volcanic phenomena, 
and announced a complete exposition of Metamorphism, which will be 
taught now for the first time in the Oarden of Plants. l. a. 

Paris, April, 1862. 

7. Letter from Prof. Henry on the distribution of specimens in Natural 
History by the Smithsonian Institution. (To the Editors of the Ameri- 
can Journal of Science.) — Gbntlbmen : — In the letter of your Paris 
correspondent, published on page 149 of the January number of the 
Journal of Science for 1862, it is stated under the head of the Civic 
Museum of Milan, that the British Museum, and the Smithsonian Insti" 

Am. Jocx. Sci.-«BCOia> Sbrus, Vol. XXXIII, No. 99.— Mat, 1863. 
56 
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totioii, were almost the only establishments that had not contributed 
materials towards the great work on serpents by Prot Jan. As £v as 
the Smithsonian Institution is concerned, this is an error, as its speci- 
mens have been freely at ProU Jan's command. As fiill a series of 
North American serpents as could be supplied, amounting to about one 
hundred species was sent to him several years ago, and many additional 
species were transmitted last spring, leaving, according to Profl Baird, 
but little to be desired as relates to North America. Indeed without 
the aid of the Smithsonian Institution, the species of seipents found in 
Texas, California, and other American localities, would have been inao* 
cessible to Prof. Jan. 

In this connection it may be stated that in the disposition of its 
undescribed materials, the Smithsonian Institution is governed solely by 
the desire to place them in tiie hands of naturalists l^ fitted to elabo- 
rate them witnout regard to individuals or country, and that it does not 
wait for an application, but itself makes the offer of the specimens. 
In addition to the free use by the best American naturalists, of such 
collections as they may need, its large series of Cephalopoda is now in 
tiie hands of Dr. Steenstrup of Copenhagen ; its west coast shells is in 
the process of being described by Mr. P. P. Carpenter; its Polyzoa by 
Mr. ^usk ; its Hong Kong plants by Mr. Beniham, while types of the 
many new species described from its cabinet, amounting to more than 
ten thousand species and twenty thousand specimens, have been pre- 
sented to most of the principal museums of the world. 

I am, very respectfully your obed't servant, 

Joseph Hbnrt, Secretary S. L 

SmitbsoDiaD Ini^tutkm, WaaUiigtoD, Mar. 16, 1862. 

8. Aeeent of Monte Roea in Switzerland^ September 4<A, 1861; by 
Rev. KiNSLST Twining. (Extract from a private letter furnished by re- 
quest to the Editors of this Journal.) — But you are wondering, I 

presume, how we, who were lately on the oUier side of the mountains, 
nave come into Italy. Our last was from Visp, where we were waiting 
for the cooler hours of the afberuooD, and expecting then to go to St. 
Niklaus and thence to Zermatt We carried out our plan successfully, 
and reached the inn on the Riffelberg Tuesday afternoon about 3 p. m. 
On the way we were joined by a young American from Boston who has 
travelled very largely. He had a desire equally strong with mv own of 
climbing that terror of the Alps, Monte Rosa. Several ascents had been 
made this summer before we arrived. At Zermatt we saw three London 
young men who had made the attempt and gave it up only eight hund- 
red or one thousand feet short of the summit, and we uiought, after 
looking them over pretty carefully, that we were good for one thousand 
feet more than they. At the inn on the Riffelberg we met a younjo; man 
who had achieved the ascent, and who told us so much about it that we 
determined to make the attempt the very next day if the weather should 
permit We were fortunate m getting three of the very best Zermatt 
guides, and went to rest with our arrangements made and waiting to see 
what solution of the problem of the skies the morning would give. 

Without describing what took place in those hours of delay, I still 
wish to interrupt my narrative at this point with an episode about Monte 
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Rosa. The great Italian mountain, in the estimate of moat persons, is 
Mont Blanc of course. But Lord Bjron never saw Monte Kosa, and 
thoagh it is only a few feet lower than its great rival of Chamouni it 
never had any hymns sung in its praise till a few years ago. Indeed it 
had never been ascended to the very summit until the year 1856t I 
have read in some of the books on Monte Rosa that when De Saussuiei 
that intrepid explorer of the Alps, was at Zermatt, he was unable to per- 
suade the guide to ascend the last two peaks of this mountain and was 
compelled to abandon the attempt. The way up was at last found (as I 
think has been true in the case of nearly all the more difficult Alpine 
sunmiits) not by a guide, but by a company of English travelers. I say the 
way was found by them, but this is not quite correct; for many persona 
before them had stood at the bottom of the Zumstein Spitze, eight hund* 
red feet below the summit, and seen a way up which they had not the 
courage to attempt; and after having myself passed up that tremendous 
pathway of ice^ I am perfectly convmced that, were the way untrodden, 
and could not the traveller be assured by knowing that others had found 
it practicable, he would turn away content at having surveyed the steps 
which lead to the inaccessible summit This at least was the fate of 
«very one who went alone to that spot and attempted to stet higher, — 
and the Hdohste Spitze, as it is called, was never made until six or seven 
persons. Englishmen and their guides, went to work together, and (ded 
together wiUi a rope so Uiat if one fell the others could save him) pushed 
along slowly and bravely to the very top. There they saw a grander 
view than Mont Blanc affords ; and, thougn none of the difficulties of the 
ascent have been removed, a number of persons have followed them, 
each succeeding year, to the same grand height 

Murray, in comparing this with Mont Blanc, says there is no difficulty 
in the latter, and, comparing it with the ascent of Rigi — a mountain as 
difficult as Mount Washington — calls the latter a pleasant promenade. 
It may be so in the comparison, (and I think it is,) but in fact I can say, 
after walking up it, that to go up Rigi,* even, is quite a trying thing in a 
hot day. But, difficult as Monte Ro«a is, all who have made the ascent 
have agreed that the world has no other point of view to equal it I 
will not now describe the scene which there opens •to the eye, but merely 
say— what more than one Englishman has said to me after having as* 
cended both Mont Blanc and Monte Rosa — ^ there is nothing to be seen 
from Mont Blanc, and it is foolish to make the ascent when RDsa is prac- 
ticable." 

To return from this digression : we were to start at 3 a. h. if the morn- 
ing promised good weather. But at three the skies were doubtful, and 
we did not get off till a quarter of ^ve. An Englishman who had himsdf 
made the ascent walked with us to the Gomer glacier to enjoy the sun- 
rise over Monte Rosa and the Lys Eamm, — whi(£ was indeed indescrib- 
ably beautiful The soft tint of morning fell upon the spotless snow and 
lay there till it brightened into the splendor of day. Behind us, at the end 
of the valley whidi contains the Gdmer glacier, and closing the view in 
that direction, rose the coloisal stony pyramid of Monte Cenrino, so steep 
that no snow adheres to its sides. Its inaccessible summit, four thousand 
feet above the snow from which it seems to'rise, and nearly fifteen thou- 
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uxiA feet i^bore the sea, eavght aho the fltBt rays of inorniDg and stood 
vp in its many-colored magnifioence, the only reminiaoenee among its 
•nowy sbtert of a world not covered with the glacier. One hour and 
ten nunutet from the hotel brought as to the ice of the Odmer glacier ; 
Ibrty minutes more took us across to the moraine on the other side, 
whsM the guides laid away a bottle of wine for the descent, and permitr 
ted us to take a drink of cold water. One hour more, up an icy hill 
about as steep as the lawn in front of the Hillhouse place, with deep cre- 
tasses opening on every side, brought us to our break&st ground — a 
mass of broken rock, risine out of the glacier, and named ^ Auf der 
Platte.*^ Here the guides brought out their stores of hard boiled effgs, 
bread, cheese, meat and wine. When these were eaten, or rather when 
as mu^ was done in that direction as Eronig (the Grand Mogul of 
Monte Rosa) thought fit, the bags were shut, we were placed in line, and 
the rope (that signal that the time for hard work had come) was got out 
and all hands ti^ together in a line. King Kronig went first with his 
ioe axe, to cut steps and hold on with the Wk on the back of the aze; 
I next, three feet nehind him ; next Anton Rytz, a famous guide, with 
his face in a mask of checked cotton, who shouted '* vorw&rts" whenever 
Eronig cried "courage;" next came my friend Mr.——, and last of 
all Franz Blatter, who sang ^ Banz des vaches" all the way up, and who, 
if not strong enough to lift Monte Rosa itself^ was abundantly able to 
oarry any orainary man to the top of it Thus arranged we soon b^n 
to climb up the glacier, already quite steep (about 12^), — ^up, up, up, and 
aver up we went slowly and looking sharp where we stepped. First the 
suriaoe was much like any ice that has been snowed upon and frozen 
again. Then we came into loose snow, three or four inches deep, which 
in its nature was a sort of compromise between hail and crystals. The 
path wound around from one ascent to another like a great serpent trail- 
mg between rounded hills of snow ; what at one moment seemed like 
the crest of the ascent soon turned out the base of another, and where 
we discovered a level plain we were not permitted to go. 

At first we walked a half hour together and then stopped for breath ; 
but before long Kronig complained that we stopped eveiy fifteen rain* 
utes ; and after a while he declared that if we had our way it would be 
fifteen minutes walking and fifteen minutes on our backs on the snow— 
and then it would be all up for the Hdchste Spitze* In the midst of these 
dismal forebodings I heard a heavy fall and the call of the guides bo* 
hind, '* attendez." I looked around. Blatter was rushing furiously 
down hill — for what, did not appear. But I soon saw that Mr. — had 
&llen down exhausted and let his alpenstock go where he himself would 
have gone had not the strong arms of Tony Rytz been on him, and a 
good twist of the rope around him. His face was pale, his lips blue, and 
Eronig whispered to me in German, that it was impossible for him to 
reach the summit However he rallied and went on very well After 
three hours of such painful drudgery we reached the foot of the 6ignal 
Euppe, where the guides took off their knapsaclm-^all hands bad some 
new refreshment for the last great labor — the rope was doubled around 
us— and then Eronig set out ahead, cutting zig-zags in the fearful dome 
of ioe we had to elimb. In the eaiiier part of the morning I had looked 
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arooDd % good deal on the soeaery ; but as we went higher and the labor 
became greater, I could not afford to throw away strength enough to 
look around ; and now in this spot mj horizon was restricted to the three 
feet square which lay under my eyes. After a long time of zigzagging 
up and back, around a dome of ice so steep that it would be impossible 
to stand on it anywhere without having places cut for the feet, we sur- 
mounted the Signal Euppe dome, and stood at the base of the peak of 
terror — the Zumstein — where, even now, fully one-half of the few who 
oome to it turn back. Here we looked back upon the ice wall we had 
edged around, step by step, putting our toes in holes cut in the ice, and 
saw that though it was at an angle of nearly forty^five degrees it was 
nothing in comparison to the eight hundred feet which remained. There 
were still two peaks above us which rose like crests one behind the other 
and in the same line — sharp, like a hatchet, and accessible only over 
what may be called the Uad$ of ice which formed the ridge. It is a 
fact that the path here was a scant foot in width,— K>n the right was an 
abrupt precipice three or four thousand feet in depth, — on the left an 
almost e<}ually steep declivity. Up this comb of ice Kronig cut steps 
and shouted ** courage '' with stirring drum-like voice, while Blatter, every 
few minutes, sang *^ Kanz des vaches" for our amusement. The excite- 
ment of such an ascent and of the scene around and before was so great 
that I felt no &tigue, and marched up as easily as if it were over a stair- 
way. After pro<^iDg thus some twenty minutes, I learned b^ accident 
the neaniog of something which had been unintelligible to me id desorip- 
tions I had heard of this part of the ascent It happened that, in strik- 
ing my alpenstock into the ice for a good hold, it seemed once to go 
through ; and when I drew it up to see what was the matter, there was 
a little round hole punched through the ice under my feet, through which 
I could look down several thousand feet along the &oe of a greenish-blue 
icy precipice. If I did not comprehend at the moment the full meaning 
of this observation, I did an instant later, when I came upon a larger 
hole through which I could see at leisure how ihe mountain was con- 
structed, and in particular what sort of support our path had. The case^ 
as I understand it, is that this ice has filled in the hollow between one 
peak and the other, and while it is banked out in a steep declivity to- 
ward the north, on the south it is built up straight above the precipitous 
rocks, and even overhangs them, as is often the ease in a drift of snow. 
Hence it happens that ^e only plaoe possible for an ascent is the icy 
path overhanging the tremendous gulf I have described. We went up 
without any slip against a boisterous wind, and after a hard stmgffle with 
the rooks reached the bottom of the Hdchste Spitze. A section tnrougb 
the middle of the Zumstein Spitze would dve some such dia- ^ 

gram as this : ah being the south face of &e precipice, ac the y^ 
rounded or banked up glacier on the north, and a the place ^^ / ( ^ 
the path up the edge of the crest. On reaching the summit of " 
the Zumstein we rested on the warm side of the rocks, then worked our 
way down a hard descent of fifhr feet, and there found ourselves at the 
boUom of the Hdchste Spitze. It is more steep than the Zumstein, but 
not as dangerous ; for the path lies back two or three foet fiom the edM 
of the snow and ice. When this crest was surmounted we stood on wa 
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Hdchste Spitse, but not od its highest point These monntaini are a 
kind of slate which breaks up easily into large and small blocks ; and 
where the summit is a thin blade of stone, like Monte Rosa, it is not one 

fiece of rock, but more like a wall loosely put together and broken down, 
fiincy that once this whole peak was one narrow wall of rock, eight or 
ten rods long, running east and west, and highest toward the east. The 
action of frost and weather and other natural forces broke it up into 
blodn, and in the process of time cut a breach through the middle, 
leaving it as we found it, a double or forked peak with t£e shorter tine 
first, or toward the west 

To give some idea of the difficulty of crossing this little cap and actu- 
ally getting upon the opposite and highest point, I will say Uiat, although 
it is not Uiirty feet deep nor twenty feet broad, still the two Qerman 
brothers Schlagintweit, who were certainly brave men and most intre- 
pid explorers, and who had nerve enough to mount, first of all who 
nave attempted it, on to the lower tine of the summit, gave up the other. 
It was Dot the muscular exertion which deterred them, nor the time likely 
to be occupied in crossing the gap ; for I passed straight through it at a 
burst, and was on the topmost point in two or three minutes afterwards. 
But it must have been the dreadful unknown task of venturing out over 
that airy walk and on to that apparently unsupported summit, where no 
previous foot had been, and whose accessibility they could not prove be- 
rorehand and could scarcely believe when loolanff upon it It was a fur 
different thing for us to do. I knew that the pau was firm and that we 
could all sit on the summit, though only one at a time could mount the 
dbarp point which caps it I knew that there was no great labor in the 
undertaking, and no danger if my head was steady and my courage good. 
All this mi^e it a perfecUy easy thing for me to do, and I so forgot both 
difficulty and danger and the descent, that the hour we spent on that stony 
point, 15,228 feet above the sea, was one of the most delightful in all my 
life. Around us on every side were great mountains sunk down beneath 
their snows, like abashed virgins drooping in reverence ; north, east and 
west, a panorama of majestic mountains lay around us. The dark needle 
of the Finster Aarhom rose out of the snows of the great glacier of the 
Aar, — Schreckhom, Wetterhom, Titlis, the Eiger, and the Sidelhom stood 
around it like an ancient brotherhood of giants. The Bernese Alps drew 
out their line in equal beauty and majesty from the Angelbdmer and the 
Wetterhom till it seemed to run up into the skies from the Silberhom and 
the Jnngfrau. Nearly due west lay the immense mass of Mont Blanc, 
white and glistening, — the one summit over which the eye could not 
rangel The space l^tween was filled with whatever of lake or mountain, 
of valley, field or barren, moor there is in Switzerland — lonely snowy 
points rising one above the othei^— dark black-ribbed glaciers rolling into 
the valleys — here a dome of snow capping the mountain with a biscuit- 
like cover of the purest white — ^while, all around the broken edges, blue 
avalandies were ready to drop into the grey and hazy depths beneath 
them. Southward, the eye loolced through a bright blue sky into Italy, — 
first over the Pennine Alps, resting for a moment with admiration upon 
that most grand and pleasing object, the Becca di Nona : then in swiffc 
flight it paned fix>m the thousand peaks and vales of Piedmont to Lago 
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Como and Ma^rbre, — ^and thonce ran straight ont into the plains of 
Lombardy and v enetia. How can I ever describe what my eyes saw in 
this view. I stood there drinking it in with delight — ^I knew not how 
long. I bade myself remember tms and remember that ; but, now, what 
can I recall. Becca di Nona is a distinct form in my mind, but beside 
this all is a formless procession of beautiful images — a delightful memory 
of evanescent things whose shape I do not know that I ever saw, and with 
respect to which I am certainly unable to say at this moment of what 
they consist I remember a light falling down upon Italy, blue, soft, and 
^et so distinct and dear that m I saw against the sky had an ^ge — but 
It was an edge of velvet I remember how my eve, accustomed to the 
altitudes of the Alps, at first refused to rest upon the blue plains of Italy, 
but adjusted itself to them as clouds in the air, till at length after some- 
thing like a struggle it took the right focus, and felling down to the level 
of me sea, made me consdous of my own ereat elevation. 

It is impossible to describe the light which illuminated the Italian view. 
It was a substance — as it seemed — and a color ; and yet it was soft and 
clear. It glowed without bdng hazy, and gave everything with great 
distinctness without letting the eye into the d^ormities of the country, or 
displaying the formlera and less pleasing secrets of the landscape, as the 
midday sun of Switzerland does. The guides said that in perfect weathw 
the spires of the cathedral at Milan are visible, and that the eye can 
reach nearly as fer as Venice. There were clouds on our horizon, and some 
of the valleys were filled with their billowy masses. The wind tossed 
them about like balloons, and as they rose and fell and tumbled about on 
the unstable support of the air (as it seemed to be), and as at times they 
dissolved or broke apart, we had lovely views of the countiy below. 

My companion reached the summit a few minutes after I did, but im* 
mediately fell asleep and could not be roused till a few minutes before we 
left the top. I really did not observe how he came up the Zumstein or 
the crest of the H&chste Spitze, but I well remember seeing him lying flat 
on the lower tine of the summit, whence the guides steadied and lifted him 
up till he was on the top ; when he did precisely what Albert Smith did on 
Mont Blanc, i. e., went to sleep. I made a number of observaticms upon 
myself^ and could not see that the great altitude changed my bodily con- 
dition in any way. I was not sick at the stomach at all — ^my breath was 
neither shorter nor deeper as I could perceive — my head was not at all 
infirm. Hearing was equally good, as I can testify after having been 
bodiered with Blatter's incessant '* Ranz des vaches." The air filled my 
lungs as it does elsewhere, and from observing myself I could detect none 
of those signs of a great altitude which other persons have felt on the 
summits of such hiffh mountains. On Faulhom, and at other times when 
I have been on high mountains, I have noticed the darkness of the sl^, 
and was prepared to find the vault of a deep and almost blackish blue 
on Rosa. But in this I was disappointed ; and I do not know to what I 
am to attribute its ordinary appearance unless to the slight haze which, 
as it were, detained the eye in an illuminated atmosphere, and prevented 
it from looking into the thin, dear and rayless space which so many 
observers have described as the dark vault seen from the summits of high 
mountains. I have an indistinct recollection of having fdt cold, and am 
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certain that the guides said thej were, and that it would not do to remaiii 
longer in such a wind. What the temperature was I do not know, 
lUthough there was a minimum thermometer there which had been 
placed by the Alpinte Club. But I could not make out anything from it 
oecause the indicating fluid was perfectly colorless and seemed to have 
&ded out, so that it was impossible to see where the column stood. At 
last we commenced the descent, at 1 oVock p. m. ; but first I went up the 
pinnacle once more and waved my adieus from it to the silent world of 
majesty and beauty which in an hour of time had given me so much 
pleasure. In the silence of those solitudes my voice was lost, — nothing 
that we could do seemed able to disturb it The wind, which blew in 
tremendous gusts and then subsided, was the only sound which filled those 
spaces, except when the avalanche (of which there were many during our 
ascent) added its thunder to the roar of the tempest, or sliding down amid 
the silent snows nrew into a sound which waved through the air and 
made the mountains tremble. 

But this is not the descent I confess I was more nervous about 
going down than I had been at any time in going up. One hour was 
consumed in the first eight hundred feet — then soon after we came to 
the dome up which our ziffzags ran and which we had climbed so slowly 
in the morning with our faces to the wall and our toes in holes in the 
ice — edffing our way along, a step at a time. Soon we saw, below, the 
knap6a(S» of the guides where they left them, with the bottle of cham* 
pagne and other refreshments they had brought up and deposited there 
where the lab<Mr and danger of the ascent boUi begin and end, — ^to cele- 
brate with them our victory, when we had come once more into saf^ 
places. Four hundred or five hundred feet above this«pot the leading 
guide, John Eronig, sat down on the snow ; and while I was wondering 
what was to happen, Mr. was got into place behind him, his feet 

rt forward under the guide's arms, — ^then the second guide followed, 
instinctively took my place, supposing it would be quite riffht, but 
rather hoping we were not going to slide down t&at tremendous de* 
clivity at the risk of our pantaloons. However, the sun, which was 
cold on the top, was warmer here, and the loose snow was soft to a 
depth of three or four inches, and the guides meant to improve it; so 
when all was ready Blatter sat down behind mc, and off went the five 
like a kind of human sled. The guides' alpenstocks, managed by their 
strong and skillful arms, kept us in line, and, I suppose, lessened the 
speed somewhat But they had, after all, so little power against the 
lorce of gravity that we shot down like an arrow and ploughed* into the 
snow opposite our camp — all wanting to laugh and shout, but utterly 
without the breath required in such exercises. 

When we were on our feet ag^in the lunch came out and we had a 
merry time in consuming it The guides danced and rolled about on 
the snow, and sang rattling French songs with a perfect abandon^ as if 
delighted to have come down Monte Rosa once more alive. We were 
still a great way from the hotel — not less than eighteen miles. The 
guides said it could not be done in less than three hours, and we made 
up our minds to see if we could accomplish it in that time. The rope 
wnich had been taken off at lunch came out again, and we were all tied 
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togeiher once more in a line : — and now the problem was to slide down 
in one hoar the glacier which had coBt ns fire in the morning. We 
stood up straight and steered with oar alpenstocks ; the strong anna 
of the guides served for rudders, stays and breaks ; and down we went 
at a tremendous speed Do not think, however, it was mere sport 
My legs would now and then tremble under the exertion to keep them 
in pU^e, my breath would give out, and after fifteen minutes of such 
rapid descent we would have to lie down and get ready to try it again; 
The steep places were passed sled-wise. The ladies had gone up to the 
top of Gdrner Grat about 1 o'clock, p. h., to watch our progress, and 
there, beside having one of the finest views in Switzerland to enjoy, had 
the full sight of our novel method of descent. Some gentlemen were 
with them who had made the ascent themselves and were able to show 
them where to point their glass in order to find the exceedingly small 
black specks they were looking for. At last these were discovered re* 
freshing themselves at the bottom of the dangerous peaks, and then 
sliding down hill at an unheard of rate ; and finally tney disappeared 
among the rocks in the moraine of the glacier, when they were lost for 
the time, and not again seen till they appeared at the hotel, some two 
hoars from the pla^. — I believe the distance up and down is rated at 
forty miles. We were absent from the hotel thirteen hours and a quar* 
ter ; of which three hours and a half were consumed in the halt on the 
anmmit and those for breakfast and the other lunches up and down. 

9. Geological cmd Mineralogical Museum cU Boeheeiery N. T. — Having 
lately enjoyed an opportunity of inspecting the collection of fossils, rocks 
and minerals formed by Prot Henry A. Ward, of Rochesta*, a short notice 
of it will be acceptable as marking the steady progress making in the ap« 
preciation of scientific objects in 5ie United States. This collection has 
been amassed by the personal exertions and zeal of Prof. Ward during six 
years passed by him in all parts of Europe, in Asia, Africa and America, 
he having travelled over 100,000 miles in his visits to localities and 
collections. It has been formed from the first on a plan designed to 
illustrate the departments of geology and mineralogy to students. Iliis 

Elan contemplated the representation of every genus of fossil organism 
itberto described, as well as a complete lithological and mineruogical 
ooHeotioa. Happily for science, Prot WardVplans found a liberal patron 
in the noble liberali^ of the Hon. Levi Ward, a wealthy citizen of 
Rochester, who advanced the funds required for the purpose to an extent 
of neariy twenty thousand dollars. These collections are temporarily 
arrang«id in a large hall (80 by 120 feet and 20 feet high) in Rochester, 
with several smaller rooms attached. The general effect is magnificent 
and imposing. On first entering the Hall, the eye is arrested by the 
gigantic head of the Deinotherium (cast) and other huge forms of fossil 
life, by the long ranges of polished marbles, Septaria, Ammonites, Arc, 
which although not yet systematically arranged in detail, are conspicuous 
objects in the etmp d*ceil. It is difficult from staUsticAl statements to 
form any adequate impression of such a collection. A few figures will 
however assist in a comparison. 

The Minerals are arranged according to Dana's last edition : 6,200 
specimens are conspicuously placed on isolated blocks and nicely labelled. 
Am. Jous. Sol-^Sbcomb Sbbiss, Vol. XXXIII, Kb. 99.— Mat, 1808. 
57 
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' The Bodn (nnmbenng 8000 specimens) are clasrified acoordhig t» 
miDeral composition independent of stracture or geological position — a 
itrictlj HthojOgical collection. The individaal pieces are large, well 
formed, and whenerer needed to show structure or economical value, pol- 
ished blocks of the same rocks stand beside their rouffh associates. A 
complete series of Oordier's species of rocks labelled by himself is merged 
in this lithoiogical collection. In examining this collection one is con- 
standf struck with the number of authentic specimens collected by ProL 
Ward from the localities where specific rocks were first described, e. g*, 
Syenites from Syeoa, Dolomite from Fassathal, Palagonite from Pahigo* 
nia, ^ 

In addition to the lithoiogical collection is another of some 700 sped* 
mens arranged statigrapbicallj and designed to precede the fossils in each 
geological formation. Of special collections we noticed a beautiful suite 
of 860 polished blocks of Italian marbles and ornamental stones selected 
and arranged by Prof. Meneghini of Pisa : a series of 180 Tuscan rocks ; 
of 100 from Monte Boica ; 120 from the Paris Basin ; 80 from Saxony ; 
€0 from Lake Superior ; and 200 from Central France. There is also a 
superior special collection from Mt Vesuvius, selected from d'Archiac*s 
cabinet Thus the total of rock specimens reaches about 6000, each well 
mounted and labelled. The whole is arranged on the system of Cordier, 
with whom ProC Ward was a diligent student 

It is difficult to form an estimate of the extent and value of a Palieonto- 
loffical collection by a statement of numerical quantities. It is probably 
sail to state that Prof. Ward's collection contains 8,000 distinct speciea 
of fossils from European k)calities represented by 25,000 specimens, be- 
sides the collection of fossils from American localities. Some of the 
genera we noticed as particularly rich in species. Thus there are about 
540 species of AmmoniUi^ 100 species of Hehtnodemu, 150 species of 
Trilobitet, When completely arranged it is believed that this collection 
will require about 40,000 labels. 

Unique specimens are represented by casts in which Prof. Ward's col- 
lection is peculiarly rich, embracing, if the Trilolntei and Faramini/er<» 
aM included, over 200 genera. 

Thus the famous Mosasaurus Ho£fnanni from the Garden of Plants, 
Cuvier's Maestricht specimen, never before allowed to be copied, is now 
available to American collections : Prot Ward having the moulds for 
reproducisg this and a large number of other celebrated and unique 
specimens, like the head of Deinotherium. We have received the fol- 
lowing note from Prof. Hitchcock in reference to the cast of Deinothe- 
rium which has been recently added to the Museum at Amherst, as well 
as to Prot Ward's collection. 

From Prof. E, Hitcheoehy Senior. 

**A fine plaster cast of the head of a Deinotherium of the nstural size, haa 
Just been added to the cabinet of Amherst College. As this is the first cast of 
this unique specimen ever prepared in this country, I have thought thst you 
might like a brief notice of it It was executed in Kochester, N. Y., under the 
direction of Prof. Henry A. Ward, of the Universitv in that place, from a copy 
recently received by liim from Germany, and is done veir skillfiilly and per- 
fectly. It makes a very strong impression on the beholder. One sees that 
this animal must have been the largest of all terrestrial quadrupeds yet discov- 
ered, if indeed it was such, and that the power of the curved tusks in his lower 
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jaw, must have been enonnous in grabbing op rooti. The huge naaal famm 
are, aleo, apparenUy, a etriking prodf of toe exktenoe in the living animal of 
a huge proboecia, such aa ia usually figured. Pictet and others, aa you know, 
place thif animal among the Sirenoids. 

Mr. Ward expects to receive and to copy, also, in a few weeks, a cast of the 
femur of the Deinotherium, five feet long, as well as some other bones; and 
a head reduced in size. The cost of the cast which we have received, with a 

Slatform and irons for mounting, is one hundred and twenbf doUarSy and it has 
een presented to the College by myself and Ephraim Brown, Esq., of LowelL 
I do not remember to have seen in your Journal any description of the 
splendid cabinet which Professor Ward has coUected, now on exhibition in 
Kocheeter. By incredible industry, and visiting almost every important local- 
ity in Europe, and many in Asia and Africa, as well as in this country, and 
expending much money, he has brought together a geological cabinet une* 
quailed as a whole in the United States ; also a very large collection of simple 
minerals. It might well satisfy an octogenarian naturalist as his life work; 
but Prof. Ward, I understand, is not yet thirty. It will well repay the seien- 
tific roan for turning aside a ffood distance to visit it 

Neither do I remember to nave seen it any where stated in print, that Prof. 
Ward has had copied in plaster almoet all the large and rare geological speci- 
mens in the cabinets of Europe, which are sold in such establishments as those 
of Krantz at Bonn. These are fully equal in execution to those firom Bonn, 
and considerably cheaper, to say nothing of transportation. 

I am very glad that Prof. Ward is able and willing to superintend this work, 
which will be of so great service to the literary institutions of our country. 
He will soon be able to furnish casts of 200 genera, great and small. I have 
obtained as many of them as my means womd allow, and have seen most of 
them, and know that they are very satisfactory. I hope Prof. Ward will seon 
publish a catalogue, with prices, of such as ius moulders can fiimish." 

We understand that an effort is on foot to secure this fine muaeum 
for the city of Rochester. It is an object well worthy of the ambition of 
any city to obtain such a noble and permanent institution, free at all times 
to the public The power of such a collection is immense in raising the 
public taste to an enlightened standard, proving that there are other ob- 
jects worth attention besides those which minister to sensuous pleasure. 
It is just) V esteemed as an evidence of a refined and cultivated commuoity 
when collections of art and museums of natural history are established 
and opened at the public expense. The citizens of I«>chester, >f they 
secure the permanent establishment of the Ward Museum in their city, 
may well pride themselves on the acquisition : they will hold the most 
extensive geological museum in the United States and secure the presence 
of students in geology and mineralogy, who will come up to Rochester to 
avail themselves of the educational advantages connected with this mu- 
seum, and the lectures of Prof. Ward, who now holds the chair of natural 
science in the University of Rochester. 

10. Foisil larvt in the Connecticut River Sandstone. — One of the most 
interesting objects described and figured in the great work of Prof. Hitch- 
cock on the footprints of the Connecticut River sandstone is the larve of 
a Neuropterous insect In a recent letter, Dr. John L. Lecoote has given 
the following opinion respecting the relations of the species : 

*' The animal figured on p. 8 of Ichnology of Massachusetts, appears to 
me to resemble most a larva of a Neuropterous insect belonging to the 
family JSpkemeridae. The projections each side look to me like the 
branchiffi proceeding from tne abdominal segments as seen in the larva) 
of Ephemera.** 
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Trot Hftdioook bM <ip r< w >d hit d«iire to the writer, in riew of th* 
above opinion^ that the name of the species be changed to Pal^^mnerm 
medi€Bva. J. D. Dab a. 

11. On the €hology and Naiwral History of the Upper Missouri ; 
being the substance of a report made to Lient G. K. Warrbn, T.EL, 
U.S.A., by Dr. F. V. Hatdbn, Surgeon and Geologist of the expedition to 
the Upper Missouri and Yellow Stone, under the command of Lient 
Warren. 228 pages, ito, with a Geological Map. From the Transactions 
of the American Philofophical Society.— ^It bemg probable, from circum* 
stances beyond control, that the publication of lient Warren's final report 
would be long delayed, nermiseion was obtained to abstract such parts of 
the Geology and Natural History portions as were deemed desirable for 
publication in a connected form. These constitute a report of progress 
rather than a complete work on that portion of the West The contents 
of the memoir are as follows : 

IRstorietd htrodudunu 
Part L — Deserbtive geology of the routes. 
Chapter I.— Ez|doration of Platte Riter Vslley from BeUefoe to the moiidi 

or Elkbom nver. 
Chapter 2. — ^Frora Bellerue to tbe.Big Sioux river. 
^ 3. — ^From Omaha City to Fort Liaramie. 
** 4. — Geology in the Ttcinity of Fort Laramie. 
^ 5.— Fort Laramie to the Black Hills. 
** a— From Bear Peak to Fort Randall on the Mi«o«i mm. 
Part IL— General geology of the country. 
Copter 7. — Gkanite, ekratified Axoic, and Eruptive rocka. 
** 8.— >Potedam Sandstone, (Lower Silurian)^ ^ 

g^ 9.— Carboniferous and Pennian periods. 
^ 10. — Jurassic System. 
<< 1 1.— Tertiary Basins of the Upp^r Missouri. 
" 12. — QuatemaiT deposits. 

^ 13. — Resume of the Geoloffy of the Missouri river and its tributariesL 
** 14. — Catalogue of Minerals and Geological specimens. 
Part in. — Zooloffy and Botany. 
Chapter 15. — Catalogue of Minerals with notes mi their habits and distribu- 
tion, 46 species. 
Chapter 16.— Catalogue of Birds with notes on their geographical distribu- 
tion, 256 species. 
Chapter 17.--Catalogue of Reptiles, Fishes and recent shells. Reptiles, 

33 species ; Fishes, 25 species ; Recent Molluscs, 65 species. 
Chapter 18.— -Catalo^e of recent plants. Phenogamous plants, 726 spe- 
cies; Carices, 56 species. 

Dr. Hayden is a devoted worker in several departments of investiga- 
tion not usually united in one person. He is now engaged upon some 
ethnographical and philological researches related to the aboriginal tribes 
among whom he has resided. Some of the results of these studies we 
hope toj)resent to our readers in an early number. 

12. iSixtk Annual Report of the Secretary of the Maine Booard of 
Agriculture; embracing also the Reports on the Scientific Survey, 1861. 
Augusta: Stevens ^ Savward, Printers to the State. 8vo, pp. 464. — 
The larger portion of this volume is devoted to the " Preliminary Report 
upon the Natural History and Geology of the State of Maine,'' under the 
direction of Ezbkisl Holubs, of Winthrop, Naturalist^ and Charlss H. 
HrroHOooK, of Amherst, Mass., GMogist^ assisted by Geo. L. Goodalb, 
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of Saoo, Botamist and Chemist^ J. C. Houobtoh, of Still River, Haas^ 
Mineralogist, A. S. Paokakd, Jr^ of Brunswick, Entomologist^ and 0. B. 
Fuller, of Portland, Manns Zoologist. 

We must defer to a subsequent issue a notice of this Bejpori, which 
embraces some points of general geology of great scientific interest : as 
fot example, the proof that the lowest member of the Carbonif(nx>us sjs* 
tern in New Brunswick overlies unconformably the equivalents of the 
Perry beds, establishing, in view of Mr. Hitchcock, the certainty that the 
Carboniferous system does not occur in Maine. 

It is worthy of remark that, in these times of civil strife, Maine has 
the courage to inaugurate a new scientific survey, while some oth^r States 
are suspending work on surveys only partly completed. This is the more 
to the nonor of Maine, inasmuch as in case of a foreign war she would 
be the first to suffer the liability of invasion. 

18. Report on the Geological Survey of the State of Wisconsin^ Vol. 
L ; by James Hall on General Geology and Palttontoloey, and J. D. 
Whitnxt on the Upper Mississippi LomI Region. Printed by authority 
of the Legislature of Wisconsin, January, 1862. Large 8vo, pp. 455. — 
This very valuable volume contains a chapter in 72 pages on the Physi- 
cal Geography and General Geology of the State of Wisconsin, by Profl 
Hall, foUowed bv a Report on the Lead Region, filling 850 pages in five 
chapters by Prof. Whitney. This report is of the hi^est economic and 
general interest^ presentin|r the whole subject of the lead region in its 
historical, physical, geological, mineralogical and mining relations in a 
methodical and exhaustive style, leaving nothing to desire. The report 
is concluded by some observations on the mammalian remains found 
in the lead crevices by Profe. Leidy and Wyman; and the l^t chapter 
contains a catalogue of fossils, mth remarks and descriptions of some 
new ones by Prof. Hall. We shall revert to this report again in more 
detail. It is admirably well printed and illustrated. The beautiful maps, 
diagrams and sections oy Prot Whitney of the lead region deserve espe- 
cial mention. 

14. Obituary. — Eiram A. Prouty M.D. died at St Louis, Mo^ April 
21, 1862. Dr. Prout was well known as a naturalist and a zealous 
member of the St Louis Academy of Science. Our geological readers 
will recall his description, in March, 1847, (this Jour., iii, 248) of a fossil 
maxillary bone of Palieotherium from near White River in the Mauvaise 
Terres. This was our first definite knowledge of that vast mausoleum iA 
Palseotherial remains, since become so famous. He was an eminent 
physician and most useful citizen. 

K. C. V. Leonhard, — Died on the 23d of January, 1862, at Heidelbei^, 
E. 0. V. Leonhard, Prot of Mineralogy in that city since 1818. He was 
bom in Rumpenheim near Hanau, £pt 12, 1779. Among his numer- 
ous writings the following deserve noention : 

Handbnch einer allgemeineB topographischeD Mineralogie. S Bde. Trnnkhri, 
1809.— Cbaraoteristik der Felssrten. Heidelbeig, 1828.— Handbuch der Orykti«- 
Dorie. Heidelberg, 1826. 2 AufL— Die Basalt Gebilde. 2 Bde. Stuttgart, 1888. 
— Gnindsilge der Oryktoenoeie. Heidelberg, 1888. 2 A ufl.— Agenda freognoetica. 
Heidelberg, 1888. 2 Am— OmndzOge der Geologie und Oeognoeie. Hekielberv 
1889. 8 Anfl.— Oeologie oder Naturgeschichte der Brde. 6 Bde. Stuttgart' 
1^86^1844.— Lehrbocfa der Oeogoosie und Qeologie. SluUgart, 1849. 2 Aafl. ' 

Taacheobucfa f&r die geeammte Mineralogie. Frankfort, 1 807-1 824.-*ZeHechrift 
ffir Mineralogie. Frankfort, 1826-1829.-*Ja]irbuch fUr Minendogie ete. yon K. C. 
▼. Leonhard und H. G. Bronn. Stuttgart, 1880-1881 
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